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PRODUCT INDEX 


Small Signal Transistors 

Plastic TO-92 Package 

2N3903 .1 

2N3904.3 

2N3905 .7 

2N3906 .9 

2N4123.13 

2N4124.15 

2N4125.17 

2N4126.19 

2N4400.21 

2N4401 .23 

2N4402.25 

2N4403 .27 

2N5400.29 

2N5401 .31 

2N5550.33 

2N5551 .35 

MPS2221, MPS2222.37 

MPS2221A, MPS2222A.39 

MPS2906, MPS2907 .42 

MPS2906A, MPS2907A.44 

MPS-A13, MPS-A14.47 

Bipolar Power Transistors 

Metal TO-3 Package 

2N3055 .49 

2N3771 .51 

2N3772.53 

2N3773 .55 

2N6546.57 

2N6547.60 

BU208.63 

BU208A.65 

BUY71.68 

Bipolar Power Transistors 

Plastic TO-220AB Package 

MJE13002.70 

MJE13003.72 

MJE13004.74 


MJE13005.76 

MJE13006.78 

MJE13007.80 

MJE13008.82 

MJE13009.84 

TIP29.86 

TIP29A.88 

TIP29B.90 

TIP29C.92 

TIP30.94 

TIP30A.96 

TIP30B.98 

TIP30C.100 

TIP31.102 

TIP31A.104 

TIP31B.106 

TIP31C.108 

TIP32.110 

TIP32A.112 

TIP32B.114 

TIP32C.116 

TIP41.118 

TIP41A.120 

TIP41B.122 

TIP41C.124 

TIP42.126 

TIP42A.128 

TIP42B.130 

TIP42C.132 

TIP120.134 

TIP121.139 

TIP122.144 

TIP125.149 

TIP126.154 

TIP127.159 

MOSFET Power Transistors 

Metal TO-3 Package 

YTF150.164 

YTF151.166 

YTF152.168 










































































YTF153.170 

YTF220.172 

YTF221. 174 

YTF222. 176 

YTF223. 178 

YTF230. 180 

YTF231.182 

YTF232.184 

YTF233. 186 

YTF240.188 

YTF241.190 

YTF242. 192 

YTF243.194 

YTF250. 196 

YTF251.198 

YTF252.200 

YTF253.202 

YTF440. 204 

YTF441.206 

YTF442 . 208 

YTF443. 210 

YTF450.212 

YTF451.214 

YTF452.216 

YTF453.218 

MOSFET Power Transistors 

Metal TO-3 Package 

YTF520.220 

YTF521.222 

YTF522.224 

YTF523.226 

YTF530....228 

YTF531.230 

YTF532..232 

YTF533...234 

YTF540. 236 

YTF541.238 

YTF542.240 

YTF543....242 

YTF610.244 


YTF611. 246 

YTF612.248 

YTF613.250 

YTF620..252 

YTF621. 254 

YTF622.256 

YTF623..258 

YTF630.260 

YTF631.262 

YTF632.264 

YTF633.266 

YTF820.268 

YTF821.270 

YTF822.272 

YTF823.274 

YTF830..276 

YTF831.278 

YTF832.280 

YTF833.282 


Switching Diodes 

Glass DO-35 Package 

1N914, 1N194A, 1N914B ...284 

1N916, 1N916A, 1N916B. 286 

1N4148 .288 

1N4149 .290 

1N4150 . 292 

1N4151, 1N4152, 1N4153.293 

1N4154 . 294 

1N4446, 1N4447, 1N4448, 1N4449 .... 296 
1N4606 . 298 


General Purposes Rectifiers 

Epoxy Molded DO-41 Package 

1N4001-1N4007.299 

1N4001A-1N4007A.301 

1N4002B-1N4007B.304 

1N5059, 1N5060, 1N5061, 1N5062 ..... 307 
1N5624, 1N5625, 1N5626, 1N5627.310 









































































Thyristors 

Plastic TO-202 Package 

C106A, C106B, C106D, C106M.312 

T2323B, T2323D, T2323M.315 

Plastic TO-220AB Package 

C122A, C122B, C122D, C122M.319 

Plastic TO-92 Package 
C203Y, C203YY, C203A, C203B, 

C203C, C203D.323 

Programmable Unijunction Transistors 

Plastic TO-92 Package 

2N6027, 2N6028.326 

IViacs 

Plastic TO-220AB Package 

2N6346A, 2N6347A, 2N6348A.329 

2N6395, 2N6396, 2N6397, 2N6398 .... 333 
2N6401, 2N6402, 2N6403, 2N6404 .... 337 


MAC222A-4, MAC222A-6, 

MAC222A-8. 

T2500B, T2500D, T2500M . 

Plastic TO-92 Package 
MAC94A-4, MAC94A-6.. 
MAC95-4, MAC95-6. 

Fast-On Terminal Package 
MAC515-4, MAC515-6, 

MAC515-8. 

MAC525-4, MAC525-6, 
MAC525-8. 


Surface Mount Devices 

Small Signal Transistors 

Plastic SOT-23 Package 


YTS2221 YTS2222.365 

YTS2221A, YTS2222A.367 

YTS2906, YTS2907.370 

YTS2906A, YTS2907A.372 

YTS3903.375 

YTS3904.377 

YTS3905.379 

YTS3906.381 

YTS4123.383 

YTS4124.385 

YTS4125.387 

YTS4126.389 

YTS4400.391 

YTS4401.393 

YTS4402.395 

YTS4403.397 


Switching Diodes 

Leadless Glass Package 


DLN914, DLN914A, DLN914B.399 

DLN4148.401 

DLN4446, DLN4447, DLN4448, 

349 DLN4449 . 403 

353 


357 


361 


































European Standard Devices* 


Small Signal Transistors 

Power Transistors 

Plastic TO-92 Package 

Plastic TO-126 Package 

TBC327, TBC328 

BD135 (NP), BD139 (NP), BD139 (NP) 

TBC337, TBC338 

BD136 (NP), BD138 (NP), BD140 (NP) 

TBC546-TBC548 

BD233 (NP), BD235 (NP), BD237 (NP) 

TBC549, TBC550 

BD234 (NP), BD236 (NP), BD238 (NP) 

TBC556-TBC558 

BF469 (NP), BF471 (NP) 

TBC559, TBC560 

BF470 (NP), BF472 (NP) 

BF422, BF423 


Plastic SOT-23MOD Package 


BCW29, BCW30 


BCW31-BCW33 


BCW60A-BCW60D 


BCW61A-BCW61C 


BCW69, BCW70 


BCW71, BCW72 


BCX70G-BCX70K 


BCX71G-BCX71J 


BAS 16 


BAV99 


BAW56 



*Contact nearest Toshiba America Sales office for specification information. 



PRODUCT SELECTION GUIDE 


TRANSISTOR — BIPOLAR 
TO-3 CAN PACKAGE SERIES 


VcEO (vn\ 

10 

15 

16 

20 

30 

40 





2N3773 

2N4398 

2N5301 

60 

2N3713 

2N3715 

2N3789 

2N3791 

2N3055 


2N3772 

2N4399 

2N5302 

75 




2N5039 


80 

2N3714 

2N3716 

2N3790 

2N3792 



2N5303 


90 




2N5038 


140 



2N3773 



200 

2N6249 





275 

2N6250 





300 


2N6546 




350 

2N6251 





400 

_i 

2N6547 ' 

-i 

i 




TRANSISTOR — BIPOLAR 
TO-220AB PACKAGE SERIES 


'^^c(A) 

VcEO 

1-1.5 

3-4 

5 

6-8 

10-12 

40 

TIP29 

TIP31 


TIP41 


TIP30 

TIP32 


TIP42 


60 

TIP29A 

TIP31A 

TIPI 20 

TIP41A 

TSB140* 

TIP30A 

TIP32A 

TIPI 25 

TIP42A 

TSB145* 

80 

TIP29B 

TIP31B 

TIPI 21 

TIP41B 

TSB141* 

TIP30B 

TIP32B 

TIPI 26 

TIP42B 

TSB146* 

100 

TIP29C 

TIP31C 

TIPI 22 

TIP41C 

TSB142* 

TIP30C 

TIP32C 

TIPI 27 

TIP42C 

TSB147* 

300 

MJE13002 
(TO-126) 

MJE13004 


MJE13006 

MJE13008 

400 

MJE13003 
(TO-126) 

MJE13005 


MJE13007 

MJE13009 


•TSBxxx EQUIVALENT TO TIPxxx SERIES. TO-3P (BS) PACKAGE 


i 





TRANSISTOR — BIPOLAR 
TO-92MOD PACKAGE SERIES 


Ic (mA) 

VCEO 

200 

500 

600 

800 

25 

2N4124 

2N4126 




30 

2N4123 

MPS-A13 



2N4125 

MPS-A14 




2N3903 


2N4400 

MPS2222 

40 

2N3904 


2N4401 

MPS2222A 

2N3905 


2N4402 



2N3906 


2N4403 


60 



MPS2907 

MPS2907A 


120 



2N5400 


150 



2N5401 


160 



2N5550 


200 


MPS-A43 

MPS-A93 

2N5551 


300 


MPS-A42 

MPS-A92 
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TRANSISTOR — POWER MOS FET 
TO-3 CAN PACKAGE SERIES 


Id (Ar^\ 

60 

100 

150 

200 

450 

500 

4 



YTF223 

TYF222 



5 



YTF221 

YTF220 



7 





YTF443 

YTF442 

8 



YTF233 

YTF232 

YTF441 

YTF440 

9 



YTF231 

YTF230 



12 





YTF453 

YTF452 

13 





YTF451 

YTF450 

33 

YTF153 

YTF152 





40 

YTF151 

YTF150 






TRANSISTOR — POWER MOS FET 
TO-220AB PACKAGE SERIES 


V(oss)(V) 

Id 

60 

100 

450 

500 

2 



YTF823 

YTF822 

2.5 



YTF821 

YTF820 

4 



YTF833 

YTF832 

4.5 



YTF831 

YTF830 

7 

YTF523 

YTF522 

YTF443 

YTF442 

8 

YTF521 

YTF520 

YTF441 

YTF440 

12 

YTF533 

YTF532 

YTF453 

YTF452 

13 



YTF451 

YTF450 

14 

YTF531 

YTF530 



24 

YTF543 

YTF542 



27 

YTF541 

YTF540 



33 

YTF153 

YTF152 



40 

YTF151 

YTF150 




iii 






GENERAL RECTIFIER 


If(av)(A) 

1.0 

3.0 

"---^CKAGE 

Vrrm(V)^--^ 

DO-41 

DO-41 S 

DO-41 SS 

Glass 

Glass 

50 

1N4001 

1N4001A 

— 

— 

— 

100 

1N4002 

1N4002A 

1N4002B 

— 

— 

200 

1N4003 

1N4003A 

— 

1N5059 

1N5624 

400 

1N4004 

1N4004A 

1N4003B 

1N5060 

1N5625 

600 

1N4005 

1N4005A 

1N4005B 

1N5061 

1N5626 

800 

1N4006 

1N4006A 

— 

1N5062 

1N5627 

1000 

1N4007 

1N4007A 

1N4007B 

— 

— 


DIODE 


lo(mA) 

Vr(V) 

150 

200 

25 (30) 

1N4152 

1N4154 


50 

1N4151 

1N4153 

1N4150 

70 


1N4606 

1N4607 

1N4608 

75 

1N914AB 

1N916AB 

1N4148 

1N4149 

1N4446 

1N4447 

1N4448 

1N4449 



IV 






TRIGGER DEVICES 


TYPE 

2N6027 

2N6028 

PACKAGE 

TO-92 

CHARACTERISTICS 

Ip 


2m-A max 

0.15|jlA max 

*ll 

5|jlA max 

I.OjjlA max 

Vt 


> 

cq 

7 

CM 

d 

0.2~0.6 V 


0.2-0.6 V 

0.2~0.6 V 

Iv 


SOjJiA MAX 

25^jlA max 

*ll 

70fxA MIN 

25jxA MIN 


*1 : RG=1Mn 
*ll: RG = 10Ka 


THYRISTOR 


Type 

High-sensitivity Thyristor 

General Purpose Thyristor 

It (RMS) (A) 

*’0.8 

4 

8 

12 

16 

PACKAGE 

TO-92 

TO-202 

TO-220AB 

-100 V 

30 V 

60 V 

C203Y 

C203YY 

— 

— 

— 

— 

100 V 

C203A 

C106A 

C122A 

2N6395 

2N6401 

200 V 

C203B 

C106B 

C122B 

2N6396 

2N6402 

400 V 

300 V 
400 V 

C203C 

C203D 

C106D 

C122D 

2N6397 

2N6403 

600 V 

— 

C106M 

C122M 

2N6398 

2N6404 


*1. Center pin gate type 


TRIAC 


PACKAGE 

TO-92 

(Center pin gate) 

_ 

TO-202 

TO-220AB 

TO-3 FAST ON 

'\4^rms)(A) 

Vdrm00\ 

00 

o 

00 

d 

CM 

2.5 

*’6.0 

* 

CD 

b 

*’12.0 

16.0 

25.0 

200 

MAC94A-4 

MAC95-4 

T2323B 

T2500B 

MAC222A-4 

2N6346A 

MAC515-4 

MAC525-4 

400 

MAC94A-6 

MAC95-6 

T2323D 

T2500D 

MAC222A-6 

2N6347A 

MAC515-6 

MAC525-6 

600 

— 

— 

T2323M 

T2500M 

MAC222A-8 

2N6348A 

MAC515-8 

MAC525-8 


*1. 4 mode trigger type 

*2. High-sensitivity trigger type 


V 








SURFACE MOUNT DEVICE 
TRANSISTOR & DIODE 


TRANSISTOR 

SUPER MINI TYPE (SOT-23) 


'^\^lc(mA) 

VcEo(V)''^-~^ 

200 

600 

25 

YTS4126 


30 

YTS4123 

YTS4124 

YTS4125 

YTS2222 

40 

YTS3903 

YTS3904 

YTS3905 

YTS3906 

YTS2222A 

YTS2907 

YTS4400 

YTS4401 

YTS4402 

YTS4403 

60 


YTS2907A 

LEAD LESS D 

ODE 

— Ip (mA) 
Vr (V) 

450 

600 

25 

DLN4154 


30 

DLN4152 


50 

DLN4151 

DLN4153 

DLN4150 

70 


DLN4607 

DLN4608 

75 

DLN4148 

DLN4149 

DLN4446 

DLN4447 

DLN4448 

DLN4449 

DLN914AB 

DLN916AB 



Vi 





TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 9 0 3 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: ICEV=50nA(Max. ) , lBEV"“5^^A(^Tax. ) 

@ Vce=30V, Vbe=-3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat) = 0. 3V(Max. ) @ Ic=50mA, lB=5inA 

. Low Collector Output Capacitance 
: Cob=^pF(Max.) @ Vcb=5V 
. Complementary to 2N3905 


flAXIMUfI RATINGS (Ta=25"C) 



Weight : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


Collector-Base Voltage 

VCBO 

60 

V 


Collector-Emitter Voltage 

VCEO 

40 

V 


Emitter-Base Voltage 

vebo 

6 

V 


Collector Current 

ic 

200 

mA 


Base Current 

IB 

50 

mA 


Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25°C 

Pc 

625 

mV7 


5.0 

mW/^C 


Collector Power Dissipation 
(Tc=25°C) Derate Linearly 25°C 

Pc 

1.5 

W 


12 

mW/°C 


Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

200 

°C/W 


Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

°C/W 


Junction Temperature 

Tj 

150 

®C 


Storage Temperature Range 

Tstg 

-55-150 

‘*C 


S^In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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SEMICONDUCTOR 

TOSHIBA 

2 N 3 9 0 3 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

IIHIIII^SSIIIH 

Vce=30V, Vbe—3V 

- 

- 

B 



Base Cut-off Current 


Vce=30V, Vbe*-3V 

- 

- 

Hi 



Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=10/iA, lE 

=0 

60 

> 

m 



Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=lmA, Ib= 

0 

40 

■ 

■ 



Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

ie=iom, ic= 

=0 

6 

■ 

■ 





^FE(l) 

VCE=1V, Ic=0.1mA 

20 

- 

- 





hFE(2) 

VcE=lV, Ic=linA 

35 

- 

- 



DC Current Gain 

hFE(3) 

VCE=1V, Ic=10mA 

50 

- 






^FE(4) 

VCE=1V, Ic=50mA 

30 

- 

- 





hFE(5) 

VCE=1V, Ic=100mA 

15 


- 



Collector-Emitter 

VcE(sat)l 

IC=10mA,.lB=lmA 

- 

B 




Saturation Voltage 

L___ _ 

VcE(sat)2 

IC=50mA, Ib= 

=5mA 

- 

- 




Base-Emitter 


VBE(sat)l 

IC=10mA, Ib= 

=lmA 

0.65 

- 




baturation Voltage 

VBE(sat)2 

IC=50niA, lB=5mA 

- 

- 




Transition Frequency 

fT 

Vce= 20V, Ic=10mA 
f=100MHz 

250 

- 



•)K 

Collector Output Capacitance 

Cob 

VcB=5V, Ie= 0, f»lMHz 

- 

- 


IHI 


Input Capacitance 

Cib 

VeB=0.5V,Ic= 

=0, f-lMHz 

- 

- 


B 


Input Impedance 

hie 



0.5 

- 

8 

H 


Voltage Feedback Ratio 

hre 

VcE=10V, Ic= 

=lmA 

0.1 

- 

5 

om 


Small-Signal Current Gain 

hf e 

f=lkHz 


50 

mi 

HI 



Collector Output Admittance 

hoe 



1 

mi 

■a 

B 


Noise Figure 

NF 

VcE^^V, Ic=0.1mA 

Rg=lkQ, f=10Hz-15.7kHz 

- 

- 

6 

dB 






„ _ 







Delay Time 

td 

300ns 1 

laoVtesj 

-aswl-'L-o ' 

Di 

* c total cipF 



35 



Switching Time 

Rise Time 

tr 

rcc=a0V 

i=2% 

- 

- 

35 

ns 










Storage Time 

tstg 

Vin» 

1N916* 1 

or equivA 1 ^ 
ZOMB ^ ^ 

-aivT L 

—1-^ ’OUT 
^^totaKipP 
fh 

- 

- 

175 




Fall Time 

tf 

rcc=3.0V 
f<il ns, I>u=2% 

- 

- 

50 



accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 9 0 4 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEV“50nA(Max.), lB£v=-50nA(Max.) 

@ VcE=30V, VbE=-3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat)=0-3V(Max.) @ IC=50mA, lB=5mA 

. Low Collector Output Capacitance 
: Cob=^pF(Max.) @ VcB=5V 
. Complementary to 2N3906 


Unit in mm 


SilMAX. 


r^ 



1. EMITTER 

2. BASE 

3. COLLECTOR 


JEDEC 

TO-92 

El AJ 

SC-43 

TOSHIBA 

2-5F1P 


MAXIMUM RATINGS (Ta=25°C)_^ght : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

200 

mA 

Base Current 

ib 

50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25°C 

Pc 

625 

mW 

5.0 

mW/°C 

Collector Power Dissipation 
(Tc=25“C) Derate Linearly 25®C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°c/w 

Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

°C/W 

Junction Temperature 

Tj 

150 

"c 

Storage Temperature Range 

Tstg 

-55- 150 

'^c 


^•In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 

2 N 3 9 0 4 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICEV 

Vce=30V, Vbe—3V 

- 

- 

50 

nA 

Base Cut-off Current 

Ibev 

Vce=30V, Vbe=-3V 

- 

- 

-50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=10M, Ie“0 


■ 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=linA, Ib=0 


■ 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

Ie=iom, Ic=0 

6 

- 

- 

V 

DC Current Gain 

hFE(l) 

VcE=lV, Ic=0.1mA 

40 

- 

- 


t‘FE(2) 

VCE=1V, Ic=linA 

70 

- 

- 

hFE{3) 

VcE=lV, IC=10mA 

100 

- 

300 

I^FE(4) 

VcE=lV, Ic=50mA 

60 

- 

- 

hFE(5) 

VcE=lV, Ic=100mA 

30 

- 

- 

Collector-Emitter 

Saturation Voltage 

VcE(sat)l 

IC=10mA, .lB=lmA 

- 

- 

0.2 

V 

VcE(sat)2 

IC=50mA, lB=5mA 

- 

- 

0.3 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC=10mA, lB=lmA 

0.65 

- 

0.85 

V 

VBE(sat)2 

IC=50mA, lB=5mA 

- 

- 

0.95 


fT 

Vce= 20V, Ic=10mA 
f=100MHz 

300 

- 

- 

MHz 


Cob 

VcB=5V, Ie= 0, f=lMHz 

- 

- 

4 

pF 

Input Capacitance 

Cib 

Veb=0.5V,Ic= 0, f=lMHz 

- 

- 

8 

pF 

Input Impedance 

hie 

VcE=10V, Ic=linA 

f=lkHz 

1.0 

B 

10 

kQ 

Voltage Feedback Ratio 

I're 

0.5 

B 

8 

XI0-4 

Small-Signal Current Gain 

hf e 

100 

- 

400 


Collector Output Admittance 

I'oe 

1.0 

- 

40 

fiS 

Noise Figure 

NF 

Vce=5V, Ic= 0.1mA 

Rg=lka, f=10Hz-15.7kHz 

- 

- 

5 

dB 

Switching Time 

Delay Time 

td 

xa9& 1” 

-Jl-o V 

-asv”’ *" 

tr.tf<lns, D 

^-r-oVoUT 

CC = 3^0V 

u = 2% 

- 

- 

35 

ns 

Rise Time 

tr 

- 

- 

35 

Storage Time 

^stg 

1N916* 1 

or equiv. • 1 

-aivJ L tr,tf 

— -oVoUT 
, fC total <^PF 
th 

.0 = 3.07 

■One, Du=2% 

- 

- 

200 

Fall Time 

tf 

- 

- 

50 


^ In accordance with JEDEC registration data. 
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COLLECTOR CURRENT Iq (mA) COLLECTOR CURRENT 


TOSHIBA 
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TECHNICAL DATA 





















































COLLECTOR POWER DISSIPATION Pc (W) COLLECTOR-EMITTER VOLTAGE Vce (V) 















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 9 0 5 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: )» lBEV“50nA(Max.) 

@ Vce=-30V, Vbe=3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

= VcE(sat)='-0*^V(Max.) @ Ic=-50mA, lB=-5inA 

. Low Collector Output Capacitance 
: Cob=^.5pF(Max.) @ VcB=-5V 
. Complementary to 2N3903 


Unit in mm 


SilMAX. 

rrfi 5T 



1. EMITTER 

2. BASE 

3. COLLECTOR 


JEDEC 

TO-92 

EIAJ 

SC-43 

TOSHIBA 

2-5P1F 


MAXIMUM RATINGS (Ta=25°C)_Weight : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


Collector-Base Voltage 

VCBO 

-40 

V 


Collector-Emitter Voltage 

VCEO 

-40 

V 


Emitter-Base Voltage 

vebo 

-5 

V 

•)« 

Collector Current 

ic 

-200 

mA 


Base Current 

IB 

-50 

mA 


Collector Power Dissipation 

Pc 

625 

mW 


(Ta=25°C) Derate Linearly 25‘’C 

5.0 

mW/^C 


Collector Power Dissipation 

Pc 

1.5 

W 


(Tc=25°C) Detate Linearly 25°C 

12 

mW/°C 


Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°c/w 


Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

"C/W 


Junction Temperature 

Tj 

150 

°C 

•X- 

Storage Temperature Range 

Tstg 

-55^150 

°C 


•^In Accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATIOIM 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


2 N 3 9 0 5 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICEV 

Vce=- 30V, VBE=3y 

- 

- 

-50 

nA 

Base Cut-off Current 

ibev 

Vce=-30V, Vbe=3V 

- 

- 

50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=“10M, Ie=0 

IHQI 


- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=-linA, Ib=0 


■ 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

Ie=-iom, ic=o 

■ 

■ 

- 

V 

DC Current Gain 

^FEd) 

VcE=-lV, Ic=-0.1inA 

KOI 


- 


hFEd) 

VCE=-1V, Ic=~lniA 


- 

- 

hFE(3) 

VcE=-lV, Ic=-10mA 

■1 

- 

150 

hpElA) 

VcE=-lV, Ic=-50mA 


- 

- 

hFE(5) 

VCE=“1V, Ic=-100mA 


- 

- 

Collector-Emitter 

Saturation Voltage 

^CE(sat)l 

IC=-10mA, lB=-lniA 


- 

-0.25 

V 

VcE(sat)2 

IC=“50mA, lB=--5mA 

- 

- 

-0.4 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC=-10mA, lB=-lniA 


- 

-0.85 

V 

VBE(sat)2 

IC=-50mA, lB=-‘5mA 

- 

- 

-0.95 

Transition Frequency 

fT 

Vce=” 20V, Ic=-10mA 
f=100MHz 


- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB—5V, lE=0, f=lMHz 


Bi 

EB 

pF 

Input Capacitance 

Cib 

Veb=“ 0.5V, lc=0 
f=TMHz 

- 

- 

10 

pF 

Input Impedance 

^ie 

VcE=“10V, Ic=-lmA 
f=lkHz 

0.5 

- 

8 

ka 

Voltage Feedback Ratio 

hre 

0.1 

- 

5 


Small-Signal Current Gain 

hf e 

50 

- 

200 


Collector Output Admittance 

hoe 

1.0 

- 

40 

/iS 

Noise Figure 

NF 

VcE=“ 5V, Ic=“0.1mA 
Rg=lkQ, f=10Hz-15.7kHz 

- 

- 

5 

dB 

Switching Time 

Delay Time 

td(ON) 

-lasvU tr, 

300ns Du= 

—j-oVouT 
; i C total*— 

rh 

cc=-aov 

tf<lns 

2% 

- 

- 

35 

ns 

Rise Time 

tr 

- 

- 

35 

Storage Time 

tstg 

„ lOkQ - 

Vin o vw.-♦-T ^ 

lN916i I W; 
or equiv.i 
aiV-j ^ ( 

-laovU 

2Q/ie Du- 

—Vqut 

:^Ctotal<4pF 

1 

rh 

- 

- 

200 

Fall Time 

tf 

, Vqc=“S>0V 

<lnB 

2% 

- 

- 

60 


In accordance v».th JJDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 9 0 6 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SlilTCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

• ICEV=“50nA(Max.), lBEV=50nA(Max.) 

@ VcE=-30V, Vbe=3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

• VcE(sat)=-0*^V(Max.) @ Ic=-50niA, Ib=-5t[iA 

. Low Collector Output Capacitance 

: Cob=A.5pF(Max.) 0 VcB=-5V 
. Complementary to 2N3904 


Unit in mm 


5.1 MAX. 


xl 


I 



1. EMITTER 

2. BASE 

5 COLLECTOR 


JEDEC 

TO-92 

EIAJ 

SC-43 

TOSHIBA 

2-5F1P 


MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-40 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-200 

mA 

Base Current 

IB 

-50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25®C 

Pc 

625 

mW 

5.0 

mW/°C 

Collector Power Dissipation 
(Tc=25°C) Derate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°C/W 

Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

"C/W 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-55 *-150 

“C 


^*In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 

2N3906 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

ICEV 

Vce=-30V, Vbe=3V 

- 

- 

-50 

nA 


Base Cut-off Current 

IBEV 

Vce=-30V, Vbe“3V 

n 

- 

50 

nA 


Collector-Base 

Breakdown Voltage 

V(BR)CB0 

IC~-10M, Ie=0 



- 

V 


Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

Ic=“lmA, Ib=0 


■ 

■ 

V 


Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=-10/tA, lc~0 

-5 

a 


V 




liFE(l) 

VcE=-lV, Ic=-0.1mA 

60 

- 

- 





hFE(2') 

VcE=~lV, Ic=-lmA 

80 

- 

- 


■u 

DC Current Gain 

^^FE(3) 

VcE=-lV, Ic=-10mA 

100 

- 

300 





hFE(4) 

VcE=-lV, Ic=-50mA 

60 

- 

- 





hFE(5) 

VCE=-1V, Ic=“100mA 

30 

- 

- 



Collector-Emitter 

VcE(sat)l 

IC=”10mA, lB=-linA 

- 

- 


V 


Saturation Voltage 

VcE(sat)2 

IC=-50mA, lB=--5mA 

- 

- 




Base-Emitter 


VBE(sat)l 

IC=--10mA, lB=--lmA 

-0.65 

- 


V 


Saturation Voltage 

VBE(sat)2 

IC=~50mA, lB=-5inA 

- 

- 

-0.95 



Transition Frequency 

fT 

Vce=- 20V, Ic=-10mA 
f=100MHz 

250 

- 

m 

MHz 


Collector Output Capacitance 

Cob 

Vcb=“5V, Ie= 0, f=lMHz 

- 

- 

IB 

pF 


Input Capacitance 

Cib 

Veb=-0.5V,Ic= 0, f=lMHz 

- 

- 

10 

pF 


Input Impedance 

hie 


2.0 

- 

12 

ka 


Voltage Feedback Ratio 

hre 

VcE=“10V, Ic=-linA 

1.0 

- 

10 

xlO-4 

•)K 

Small-Signal Current Gain 

hf e 

f=lkHz 

100 

- 

400 


•)K 

Collector Output Admittance 

hoe 


3.0 

- 

60 

/X S 

•)K 

Noise Figure 

NF 

VcE=“5y, Ic=-0.1mA 
Rg=lkn, f=10Hz-15.7kHz 

- 

- 

4 

dB 



Delay Time 

td 

S 4:Ctotal<4pF 

- 

- 

35 



Switching Time 

Rise Time 

tr 

a5V:|..p Avcc=-3^0V 

-ia6v|-J tr»tf<lns 

300ns Du=2% 

- 

- 

35 

ns 


Storage Time 

tstg 

Y K-p-^^OUT 

^”lN9l6 i 1 Si t Ctotal<4pF 
or equiv. » wl 

- 

- 

225 



Fall Time 

tf 

aiv ^ ^ iVcc=-3‘0V 

-lasvjj 

20/is Du=2% 

- 

- 

75 



^ In iccorJance with JEDEC registration data. 
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COLLECTOR POWER DISSIPATION Pn (W) COLLECTOR-EMITTER VOLTAGE 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



■nil 

■III 

Illllll 

■nil 

■III 

lllllll 

■in 

■ill 

■III 

■li 

■III 

■Wl 

■III 

■III 


■III 

■III 


■II 

■Hll 


■II 

■III 

■n 

las 

iSisIl! 

■III 

I'KSII 


- U. U J. - U ± - J- 

BASE CURRENT Ig (mA) 


Cob-VCB* Cit-VEB 


o o 


REVERCE VOLTAGE 


Pc - Ta 

0 Tc ^ Ta 

INFINITE HEAT SINK 
• (g; NO HEAT SINK 


25 50 75 100 125 150 

AMBIENT TEMPERATURE Ta (“C) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N4 1 2 3 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: ICBO=30nA(Max.) Q Vcb=20V 
TEBO=30nA(Max.) @ VeB=3V 

. Low Saturation Voltage 

• VcE(sat)=0.3V(Max.) @ Ic=30mA, lB=3mA 

. Low Collector Output Capacitance 
: Cob-ApF(Max.) @ VcB=3V 
. Complementary to 2N4125 


MAXIMUM RATINGS (Ta=25"C) 



Weight : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


Collector-Base Voltage 

VCBO 

40 

V 


Collector-Emitter Voltage 

VCEO 

30 

V 


Emitter-Base Voltage 

Vebo 

5 

V 


Collector Current 

ic 

200 

mA 


Base Current 

IB 

50 

mA 


Collector Power Dissipation 
(Ta-25‘*C) Derate Linearly 25'’C 

FC 

625 

mW 


5.0 

mW/^C 


Collector Power Dissipation 

Pc 

1.5 

W 


(Tc-25‘*C) Derate Linearly 25°C 

12 

mW/“C 


Thermal Reisstance 
(Junction to Ambient) 

Rth(j-a) 

200 

®C/W 


Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

"C/W 


Junction Temperature 

TJ 

150 

“C 


Storage Temperature Range 

Tstg 

-55^150 

°C 


58^In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 

2 N4 1 2 3 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

ICBO 

VcB=20V, Ie=0 

- 

- 


nA 


Emitter Cut-off Current 

Iebo 

VeB= 3V, lc=0 

- 

- 

50 

nA 

/X 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

IC=10jaA, Ie=0 

40 

- - 

- 

V 

Xf. 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=lmA, Ib=0 

30 

- 

- 

V 

X 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

ie=iom, ic=o 

5 


- 

V 

X 

DC Current Gain 

hFE(l) 

VcE=lV, Ic=2mA 

50 


150 




l'FE(2) 

VcE=TV, Ic=50mA 

25 

- 

- 


X 

Collector-Emitter 

Saturation Voltage 

VCE(sat) 

IC=50mA, lB=5mA 


- 

0.3 

V 

X 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=50mA, lB=5mA 

- 


0.95 

V 

X 

Small Signal Forward 

Current Transfer Ratio 

1 hf e 1 

Vce= 20V, Ic=10mA, 
f=100MHz 

2.5 

■ 

- 


X 

Transition Frequency 

fT 

Vce= 20V, Ic=10mA 
f=100MHz 

250 

- 

- 

MHz 

X 

Collector Output Capacitance 

Cob 

VcB=5V, Ie= 0, f=lMHz 

- 

- 

4 

pF 

X 

Input Capacitance 

Cib 

VeB= 0.5V, lc=0, f=lMHz 

- 

- 

8 

pF 

X 

Small Siganl Current Gain 

hf e 

VcE=10V, Ic=2mA, f=lkHz 

50 

- 

200 


X 

Noise Figure 

NF 

VcE=5V, 1c=100/^A, 

Rg=lka, f=10Hz~15.7kHz 

- 

- 

6 

dB 


In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N4 1 24 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcBO^'^OnACMax. ) @ Vcb==20V 

lEBO=50nA(Max.) @ Veb=3V 

. Low Saturation Voltage 

: VcE(sat)=0.3V(Max.) 0 Ic=50mA, lB=5mA 
. Low Collector Output Capacitance 
: Cob=4pF(Max.) @ VcB=3V 

. Complementary to 2N4126 


MAXIMUM RATINGS (Ta=25°C) 


Unit in mm 


SlIMAX. 



1. EMITTER 

2. BASE 

3. COLLECTOR 


JEDEC 

TO-92 

El AJ 

SC-43 

TOSHIBA 

2-5F1F 

Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

30 

V 

Collector-Emitter Voltage 

VCEO 

25 

V 

Emitter-Base Voltage 

vebo 

5 

V 

Collector Current 

ic 

200 

mA 

Base Current 

IB 

50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25°C 

Pc 

625 

mW 

5.0 

mW/°C 

Collector Power Dissipation 
(Tc=25‘’C) Derate Linearly 25‘’C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

200 

°C/W 

Thermal Reisstance 
(Junction to Case) 

Rth(j-c) 

83.3 

°C/W 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

"Fstg 

-55-150 

“C 


5K-In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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SEMICONDUCTOR 


TOSHIBA 

TECHNICAL DATA 

2 N4 1 2 4 


ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

ICBO 

VcB=20V, Ie=0 

- 

- 

50 

nA 


Emitter Cut-off Current 

lEBO 

VeB=3V, Ic-0 

- 

- 

50 

nA 


Collector-Base 

Breakdwon Voltage 

V(BR)CBO 

Ic=10/*A, Ie=0 

30 

- 

- 

V 


Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=linA, Ib=0 

25 

- 

- 

V 


Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

Ie=10>«A, Ic=0 

5 

- 

- 

V 


DC Current Gain 

hFE(l) 

VcE=lV, Ic=2mA 

120 

- 

360 



hFE(2) 

VcE=lV, Ic=50mA 

60 

- 

- 



Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=50mA, lB=5mA 

- 

- 

0.3 

V 


Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=50mA, lB=5mA 

- 

- 

0.95 

V 


Small Signal Forward 

Current Transfer Ratio 

1 hf g 1 

Vce= 20V, Ic=10mA, 

f=100MHz 

3.0 

- 

- 



Transition Frequency 

fT 

Vce= 20V, Ic=10mA, 

f=100MHz 

300 

- 

- 

MHz 


Collector Output Capacitance 

Cob 

VcB=5V, Ie= 0, f=lMHz 

- 

- 

A 

pF 


Input Capacitance 

Cib 

Veb=0.5V,Ic= 0, f=lMHz 

- 

- 

8 

pF 


Small Signal Current Gain 

hf e 

VcE=10V, Ic=2mA, f=lkHz 

120 

- 

480 



Noise Figure 

NF 

VcE=5V, Ic=100M 

Rg=lka, f=10Hz'-'15.7kHz 

- 

- 

5 

dB 


^ In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N4 1 2 5 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcBO=~50nA(Max.) @ Vcb=-20V 

lEBO=“50nA(Max.) @ Veb=~3V 

. Low Saturation Voltage 

: VcE(sat)=-0.4V(Max.) @ Ic=-50mA, lB=-5mA 
. Low Collector Output Capacitance 
: Cob=A.5pF(Max.) @ VcB=-5V 
. Complementary to 2N4123 


MAXIMUM RATINGS (Ta=25‘’C) 



Weight : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

•:r- 

Collector-Base Voltage 

Vcbo 

-30 

V 


Collector-Emitter Voltage 

VCEO 

-30 

V 


Emitter-Base Voltage 

vebo 

-4 

V 


Collector Current 

ic 

-200 

mA 


Base Current 

IB 

-50 

mA 


Collector Power Dissipation 

Pc 

625 

mW 


(Ta=25“C) Derate Linearly 25‘*C 

5.0 

mW/^C 

jf? 

Collector Power Dissipation 

Pc 

1.5 

W 


(Tc=25°C) Derate Linearly 25®C 

12 

mW/°C 

* 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°C/W 


Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

®C/W 

1 

•A' 

Junction Temperature 

Tj 

150 

'C 


Storage Temperature Range 

Tstg 

-55"-150 

"C 

1 - 


•)Kln accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N41 2 6 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Currerr^i 

: ICBO=-50nA(Max.) @ VcB*-20V 
lEBO=-50nA(Max.) @ Veb=-3V 

. Low Saturation Voltage 

• VcE(sat)=“0.4V(Max.) @ Ic=-50mA, lB=-5mA 

. Low Collector Output Capacitance 
: Cob“^-5pF(Max. ) @ VcB=-'5V 

. Complementary to 2N4124 


MAXIMUM RATINGS (Ta=25°C) 



Weight : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


Collector-Base Voltage 

VCBO 

-25 

V 


Collector-Emitter Voltage 

VCEO 

-25 

V 


Emitter-Base Voltage 

vebo 

-4 

V 


Collector Current 

ic 

-200 

mA 


Base Current 

IB 

-50 

mA 


Collector Power Dissipation 

Pc 

625 

mW 


(Ta=25®C) Derate Linearly 25“C 

5.0 

mW/°C 


Collector Power Dissipation 

Pc 

1.5 

W 


(Tc=25®C) Derate Linearly 25°C 

12 

mW/°C 


Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°C/W 


Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

"C/W 


Junction Temperature 

Tj 

150 



Storage Temperature Range 

_lass_ 

-55 --150 



JKIn accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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SEMICONDUCTOR 

TOSHIBA 

2 N4 1 2 6 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICBO 

VcB—20V, lE-0 

- 

- 

-50 

nA 

Emitter Cut-off Current 

lEBO 

VeB=-3V, Ic^O 

- 


-50 

IIQI 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

Iq=— 10/tA, Ig^'O 


- 

- 

■ 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=-linA, Ib=0 

-25 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

Ie=-10M, Ic=0 

-4 

- 

- 

V 

DC Current Gain 

hFE(l) 

VCE=-1V. Ic=-2inA 

120 

- 

360 


hFE(2) 

VcE=-lV. Ic=-50mA 

60 


- 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=-50mA, lB=-5mA 

- 

- 

-0.4 

V 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=-50mA, lB=-5mA 

- 


-0.95 

V 

Small Signal Forward 

Current Transfer Ratio 

I'fe 

VcE=- 20V, Ic=-10mA, 

f=100MHz 

2.5 

- 

- 


Transition Frequency 

fT 

Vce=- 20V, Ic=--10mA, 
f=100MHz 

250 

- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=-5V,Ie= 0, f=lMHz 

- 

- 

4.5 

pF 

Input Capacitance 

Cib 

VeB=-0.5V,Ic= 0, f=lMHz 

- 

- 

10 

PF 

Small Signal Current Gain 

Hfe 

VcE=-“10V, Ic=-2mA, f=lkHz 

120 

- 

480 


Noise Figure 

NF 

Vce=-5V, Ic=- 100/^A 
Rg=lka, f=10Hz^l5.7kHz 

- 


4 

dB 


In accordance with JEDEC registration data. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2N4400 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEV^10UnA(Max.), lBEV=“100nA(Max.) 

@ Vce=35V, Vbe=-0,AV 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

•• VcE(sat) = 0.4V(Max.) 0 Ic=150mA, lB=15mA 

. Low Collector Output Capacitance 
: Cob'6.5pF(Max.) @ Vcb= 5V 
. Complementary to 2N4A02 


MAXIMUM RATINGS (Ta=25“C) 






The information contained herein is presented only as a guide for the applications of our 


products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATIOIM 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

AO 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

600 

mA 

Base Current 

IB 

100 

mA 

Collector Power Dissipation 
(Ta*=25°C) Derate Linearly 25°C 

Pc 

625 

mW 

5.0 

mW/°C 

Collector Power Dissipation 
(Tc=25°C) Derate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

o 

O 

Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

°c/w 

Junction Temperature 

Tj 

150 

°c 

Storage Temperature Range 

Tstg 

-55^150 



jStIn accordance with JEDEC registration data. 



Weight : 0.21g 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


2N4400 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNI 

Collector Cut-off Current 

tcev 

Vce=35V, Vbe—0.4V 

- 

- 

100 

n^. 

Base Cut-off Current 

tbev 

Vce=35V, Vbe=“0.4V 

- 

- 

-100 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=0.1mA, Ie=0 

60 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=lmA, Ib=0 

40 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

lE=0.1mA, lc=0 

6 

- 

- 

V 

DC Current Gain 

hFE(l) 

VCE=1V, Ic=linA 

20 

_ 

- 


hFE(2) 

VcE=lV, Ic=10mA 

40 

- 

- 

^FE(3) 

VcE=lV, Ic=150mA 

50 

- 

150 

liFE(4) 

Vce= 2V, Ic=500mA 

20 

- 

- 

Collector-Emitter 

Saturation Voltage 

VcE(sat)l 

IC=150inA, Ig-'lSmA 

- 

- 

0.4 

\ 

VcE(sat)2 

IC=500mA, lB*50mA 


- 

0.75 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC=150mA, lB=15mA 

0.75 

” 

0.95 

V 

VBE(sat)2 

IC=500mA, lB=50mA 

- 

- 

1.2 

Transition Frequency 

fT 

VcE=10V, Ic=20mA 

f=100MHz 

200 

- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=5V, Ie= 0, f=lMHz 

- 

- 

6.5 

pF 

Input Capacitance 

Cib 

Veb=0.5V,Ic= 0, f=lMHz 

- 


30 

pF 

Input Impedance 

^le 

VcE=10V, Ic=lmA 

f=lkHz 

1 

0.5 

- 

7.5 

kQ 

Voltage Feedback Ratio 

hre 

0.1 


8 

xl0"4 

Small-Signal Current Gain 

^f e 

20 

- 

250 


Collector Output Admittance 

hoe 

1.0 

- 

30 

/iS 

Switching Time 

Delay Time 

td 

17 . _ IkQ > o VqUT 

^ oUctotal<3 0pF 

JLn 1 

ZOUB A VI-'/ 

levpj Vcc=3ov 

Du <2% 

- 

- 

15 

ns 

Rise Time 

tr 

- 

- 

20 

Storage Time 

tstg 

Vi „0 r-I i ° 

is o::^Ctotal<iOpP 

Vbb=-4v'^ 

''00=30V 

I6Vrn tf<20nB 

-14V jT° Du <2% 

- 

- 

225 

Fall Time 


- 


30 


5K In accordance with JEDEC registration data. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N4 4 0 1 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SVIITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEV=lDOnA(Max. ) , lBj;v“~IDOnA(Max. ) 

@ Vce=35V, Vbe=-0*^V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat) = 0*^V(Max.) @ Ic=150niA, lB=15inA 

. Low Collector Output Capacitance 
: Cob=6.5pF(Max.) @ Vcb“3V 

. Complementary to 2N4403 


MAXIMUM RATINGS (Ta=25°C) 


^•In accordance with JEDEC registration data. 


Unit in mm 


5tlMAX. 


I 


11 


I 


1^3 


1. EMITTER 

2. BASE 

3. COLLECTOR 


J EDEC 

TO-92 

El A J 

SC-43 

TOSHIBA 

2-5F1F 


Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

Vebo 

6 

V 

Collector Current 

ic 

600 

mA 

Base Current 

Ib 

100 

mA 

Collector Power Dissipation 
(Ta=25‘’C) Derate Linearly 25‘’C 

Pc 

625 

mW 

5.0 

mW/°C 

Collector Power Dissipation 
(Tc=25°C) Detate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/'^C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

°C/W 

Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

®C/W 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-55'•150 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 

2N440 1 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

ICEV 

Vce=35V, Vbe=-0.4V 

- 

- 


nA 

8c 

Base Cut-off Current 

IBEV 

VcE=35V, Vbe=-0.4V 

- 

- 


nA 

8? 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=0.1mA, Ie=0 

60 

- 


V 

8C' 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=lmA, Ib=0 

40 

- 

- 

V 

8c 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

lE=0.1mA, lc="0 

6 

-* 

- 

V 




^FE(l) 

VcE=lV, Ic=0.1mA 

20 

- 

- 





IiFE(2) 

VcE=lV, Ic=lniA 

40 

- 

- 


8c 

DC Current Gain 

hFE(3) 

VCE=1V, Ic=10mA 

80 

- 

- 





hFE(4) 

VcE=lV, Ic=150mA 

100 

- 

300 





^FE(5) 

Vce= 2V, Ic'SOOmA 

40 

- 

- 


8^ 

Collector-Emitter 

VCE(sat)l 

IC=150mA, lB-15mA 


- 

0.4 

V 


Saturation Voltage 

VcE'(sat)2 

IC=500mA, lB“50mA 


- 

0.75 


8C- 

Base-Emitter 


VBE(sat)l 

IC=150mA, lB*15mA 

0.75 

- 

0.95 

V 


Saturation Voltage 

VBE(sat)2 

IC=500mA, lB=50mA 

- 

- 

1.2 

8(' 

Transition Frequency 

fT 

VcE=10V, Ic=20mA 
f=100MHz 

250 

- 


MHz 


Collector Output Capacitance 

Cob 

Vcb=5V, Ie= 0, f-lMHz 

- 

- 

6.5 

pF 

8C- 

Input Capacitance 

Cib 

Veb=0-5V,Ic= 0, f-lMHz 

- 

- 

30 

pF 

8^- 

Input Impedance 

hie 


1.0 

- 

15 

kQ 

8:- 

Voltage Feedback Ratio 

bre 

VcE=10V, Ic-lmA 

I 

0.1 

> 

8 

xlO-4 

8c 

Small-Signal Current Gain 

bf e 

f=lkHz 

40 

- 

500 


8$ 

Collector Output Admittance 

boe 


1.0 

- 

30 

mS 



DOlay Time 

td 

20/18A 

16V|=Sj Vcc=30V 

-2vi"l:-o 

- 

- 

15 




Rise Time 

tr 

- 

- 

20 


8^ 

Switching Time 



tr<2ne, Du<2% 




ns 


Storage Time 

^stg 

ci4Ctotal<10pP 

20/is Vcc=30V 

-14V J L 

- 

- 

225 




Fall Time 

tf 

- 

- 

30 



^ In accordance with JEDEC registration data. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N4 4 0 2 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 






FOR GENERAL PURPOSE USE SUITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEV=“I-UOnA(Max. ) , IgEV^lUOnACMax. ) 

@ Vce=-35V, Vbe=0.4V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

• VcE(sat)=”0.4V(Max.) @ Ic=“150inA, lB=-15inA 

. Low Collector Output Capacitance 
: Cob-8.5pF (Max.) @ VcB=-“10V 
. Complementary to 2N4400 


MAXIMUM RATINGS (Ta=25‘’C) 



Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-40 

V 

Collector-Emitter Voltage 

VcEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-600 

mA 

Base Current 

IB 

-100 

mA 

Collector Power Dissipation 
(Ta-25°C) Derate Linearly 25°C 

Pc 

625 

mW 

5.0 

mW/^C 

Collector Power Dissipation 
(Tc-25‘*C) Detate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

"C/W 

Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

®C/W 

Junction Temperature 

Tj 

150 

®C 

Storage Temperature Range 

Pstg 

-55-150 

°C 


•)KIn accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


2N4402 


ELECTRICAL CHARACTERISTICS {Ta=25°C) 


CHARACTERISTIC 

SY^fflOL 

TEST CONDITION 


TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICEV 

VCE—35V, VBE-0.4V 

- 

- 

-100 

nA 

Base Cut-off Current 

ibev 

VcE="35V, Vbe*0.4V 

- 

- 

100 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=-0.1mA, Ie=0 

-40 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=-lmA, Ib=0 

-40 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=-0.1mA, 1(3=0 

-5 

- 

- 

V 

DC Current Gain 

hFE(l) 

VcE=-lV, Ic=-lmA 

30 

- 

- 


hFE(2) 

VcE=--lV, Ic=~10mA 

50 

- 

- 

•X* hFE(3) 

Vce~~2V, I( 3=—150mA 

50 

- 

150 

hFE(4) 

Vce=- 2V, Ic=-500mA 

20 

- 

- 

Collector-Emitter 

Saturation Voltage 

VcE(sat)l 

IC=-150mA, lB=-15mA 

- 

- 

-0.4 

V 

VcE(sat)2 

IC=-500mA, lB=-50mA 

- 

- 

-0.75 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC="-150mA, lB=-15mA 

-0.75 

- 

-0.95 

V 

VBE(sat)2 

IC=~500mA, lB=-50mA 

- 

- 

-1.3 

Transition Frequency 

fT 

VcE=“10V, Ic=-'20mA 
f=100MHz 

150 

■ 

- 

^fflz 

Collector Output Capacitance 

Cob 

VcB=~10V, IE=0, f=lMHz 

- 

- 

8.5 

pF 

Input Capacitance 

Cib 

Veb=-0.5V,Ic= 0, f=l^fflz 

- 

- 

30 

pF 

Input Impedance 

hie 

VcE=-10V, Ic=“lmA 

f=lkHz 

0.75 

- 

7.5 

kO 

Voltage Feedback Ratio 

hre 

0.1 

i 

- 

8 

xlO-^ 

Small-Signal Current Gain 

hf e 

30 

- 

250 


Collector Output Admittance 

(U 

1.0 

- 

100 

MS 

Switching Time 

Delay Time 

td 

Iw 

— o VoUT 
: C total <10pF 
^ (ecope)*^^ 

- 

- 

15 

ns 

Rise Time 

tr 

2V.-r-o VCC=-30V 
-16V[J tr<2ne 

20/18 Du^2% 

- 

- 

20 

Storage Time 

^stg 

i^oUctotaKinpF 
14V, j. Voc=-30V 

-16V U“ tf <«’>"» 

20/te Du ^8% 

- 

- 

225 

Fall Time 

tf 

- 

- 

30 


^ In accordance with JEDEC registration data. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 4 4 0 3 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

• ICEV~~I00^^(W^^•), lBEV~100nA(Max.) 

@ Vce=-35V, Vbe=0.4V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat)=-0.4V(Max.) @ Ic=-150mA, lB=-15inA 
. Low Collector Output Capacitance 
: Cob=8.5pF(Max.) @ VcB=~10V 
. Complementary to 2N4401 


MAXIMUM RATINGS (Ta=25°C) 



Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-40 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-600 

mA 

Base Current 

IB 

-100 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25®C 

Pc 

625 

mW 

5.0 

mW/®C 

Collector Power Dissipation 
(Tc=25°C) Derate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

"C/W 

Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

°C/W 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-55-150 

°c 


JKIn accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATIOIM 
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TOSHIBA semiconductor 

2N4403 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICEV 

Vce=-35V, Vbe=0.4V 

- 

- 

-100 

nA 

Base Cut-off Current 

IBEV 

Vce=-35V, Vbe=0.4V 

- 

- 

100 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC“”0.1mA, Ig-O 

-40 

- 


V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-lmA, Ib=0 

-40 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

lE=“0.1mA, lc=0 

-5 

- 

- 

V 

DC Current Gain 

^FEd) 

VcE=“lV, IC=~0.1mA 

30 

- 

- 


hFE(2) 

VcE^-lV, Ic=-lmA 

60 

- 

- 

hFE(3) 

,VCE=-1V, Ic=-10mA 

100 

- 

- 

^ hFE(4) 

Vce=- 2V, Ic=-150mA 

100 

- 

300 

hFE(5) 

Vce=“ 2V, Ic=“500mA 

20 

- 

- 

Collector-Emitter 

Saturation Voltage 

VcE(sat)l 

IC=-150mA, lB»-15mA 

- 

- 

-0.4 

V 

VcE(sat)2 

IC=“500mA, lB=-50mA 

- 

- 

-0.75 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC=-150mA, lB=-15mA 

-0.75 

- 

-0.95 

V 

VBE(sat)2 

IC=~50(hnA, lB=-50mA 

- 

- 

-1.3 

Transition Frequency 

fT 

VcE=-10V, Ic=-20mA 

f=100MHz 

200 

- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=-10V, Ie= 0, f=lMHz 

- 

- 

8.5 

pF 

1 

Input Capacitance 

Cib 

Veb=-0.5V,Ic= 0, f=lMHz 

- 

- 

30 

pF 

Input Impedance 

hie 

VcE=--10V, Ic=-lmA 

f=lkHz 

1.5 

- 

15 

kQ 

Voltage Feedback Ratio 

hre 

0.1 

- 

8 

xlO-^ 

Small-Signal Current Gain 

I^fe 

60 

- 

500 


Collector Output Admittance 

hoe 

1.0 

- 

100 

MS 

Switching Time 

Delay Time 

td 

SfeUctotal<10pP 

2V, .0 Vcc=-30V 

-16vU ti.<2nB 

ZOfte D\x^Z% 

- 

- 

15 

ns 

Rise Time 

tr 

- 

- 

20 

Storage Time 

*^stg 

Vbb= ^^ 6 ^ ^ ^ ^ ^ ^ 

ify, r Vcc=“3ov 

-levLj ° tf<20n8 

2^s Du^2% 

- 

- 

225 

Fall Time 

ff 

- 

- 

30 


TOSHIBA CORPORATIOIM 


5« In accordance with JEDEC registration data. 








TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2N5400 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE HIGH VOLTAGE 
AMPLIFIER APPLICATIONS. 


Unit in mm 


FEATURES: 

. High Collector Breakdown Voltage 
: VcbO=-130V, VceO=- 120V 
. Low Leakage Current 

• ICBO=“100nA(Max.) @ Vcb=-100V 

. Low Saturation Voltage 

: VcE(sat)=-0.5V(Max.) @ Ic=-50mA, lB=-5mA 
. Low Noise : NF=8dB(Max.) 


Q45 

Q5 5MAX. 
Q4 5 


\ 1 2 3 > 


1. EMITTER 

2. BASE 

3. COLLECTOR 


MAXIMUM RATINGS (Ta=25°C) _ ^ 

_ CHARACTERISTIC _ 

^ Collector-Base Voltage _ VCBO -130 V 

Collector-Emitter Voltage _ VCEO _ -120 _ 

Emitter-Base Voltage VeBO “3 V 

Collector Current IC -600 mA 

Base Current IB -100 mA 

Collector Power Dissipation 625 mW 

(Ta=25°C) Derate Linearly 25°C ^ mw7° 

Collector Power Dissipation 1.5 W 

(Tc=25°C) Derate Linearly 25°C ^ inw7° 

Thermal Resistance „ ^ ^ op/„ 

(Junction to Ambient) _ Rth(J-a) 200 C/W 

Thermal Resistance r, , /. x oo o on/M 

(Junction to Case) _ Rth(j-c) 83.3 C/W 

Junction Temperature Tj 150 ®C 

Storage Temperature Range Tstg -55~150 °C 


Js^'In accordance with JEDEC registration data 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


JEDEC 

TO-92 

EIAJ 

SC-43 

TOSHIBA 

2-5F1P 

Weight : 0.21g 
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12.7 MIN. I 4.7 MAX. 





TOSHIBA 

2 N 5 4 0 0 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25“C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN 

TYP. 

MAX. 

UNIT 


Collector Cut-off Current 

ICBO 

VcB=-100V, lE-0 

- 

- 

-100 

nA 


VcB=-100V, lE-0,Ta-100°C 

- 

- 

-100 

mA 


Emitter Cut-off Current 

^EBO 

VeB=-3V, Ic-0 

- 

- 

-50 

nA 


Collector-Base 

Breakdown Voltage 

V(BR)CB0 

IC=-0.1mA, Ie-0 

-130 

- 

" 

V 


Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=-linA, Ib=0 

-120 

- 

- 

V 


Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

Ie=-10/iA, Ic=0 

-5 

- 


V 



I^FE(l) 

VcE=- 5V, Ic=-lmA 

30 

- 

- 



DC Current Gain 

t^FE(2) 

Vce=- 3V, Ic=~10mA 

40 

- 

180 




HfE(3) 

Vce=- 5V, Ic=-50inA 

40 

- 

- 



Collector-Emitter 

VCE(sat) 1 

IC=-10niA, lB=“lmA 

- 

- 

-0.2 

V 


Saturation Voltage 

VCE(sat) 2 

I(;;;=-50mA, lB=-5mA 

- 

- 

-0.5 



Base-Emitter 

VBE(sat) 1 

IC=-10mA, lB=-lmA 

- 

- 

-1.0 

V 


Saturation Voltage 

VBE(sat) 2 

i 

IC*"'50mA, lB=-5mA 


- 

-1.0 



Transition Frequency 

fT 

VcE“~10V, Ic=-10mA, 
f-lOOMHz 

100 

- 

400 

MHz 


Collector Output Capacitance 

Cob 

VcB—lOV, lE«0, f=lMHz 

- 

- 

6 

pF 


Small Siganl Current Gain 

hfe 

VcE"-10V, Ic—1mA, f=lkHz 

30 

- 

200 



Noise Figure 

NF 

VcE—5V, Ic—250 aA 
'Rg-lkO, f-10Hz~15.7kHz 

- 

- 

8 

dB 


^ In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 5 4 0 1 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE HIGH VOLTAGE 
AMPLIFIER APPLICATIONS. 

FEATURES: 

. High Collector Breakdown Voltage 
: Vcbo=-160V, VcE0=-150V 
. Low Leakage Current 

: ICBO=-50nA(Max.) @ VcB=-120V 

. Low Saturation Voltage 

• VcE(sat)=“0.5V(Max.) @ Ic=-50mA, lB=-5mA 

. Low Noise : NF=8dB(Max.) 


Unit in mm 


aiMAX. 



•-1 






x' 

a4 5 


t 




a55MAX. 

Yi 

. L 




00 

c3 


a45 




H 




1. EMITTER 

2. BASE 

Z. COLLECTOR 


JELEC 

TO-92 

EIA J 

SC-43 

TOSHIBA 

2-5F1F 


MAXIMUM RATINGS (Ta=25°C)_^ght : 0.21g 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


Collector-Base Voltage 

VCBO 

-160 

V 


Collector-Emitter Voltage 

VCEO 

-150 

V 


Emitter-Base Voltage 

vebo 

-5 

V 


Collector Current 

ic 

-600 

mA 


Base Current 

ib 

-100 

mA 


Collector Power Dissipation 

Pc 

625 

mW 


(Ta=25®C) Derate Linearly 25‘’C 

5.0 

mW/“C 


Collector Power Dissipation 

Pc 

1.5 

W 


(Tc-25‘’C) Derate Linearly 25°C 

12 

mW/°C 


Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

200 

o 

o 


Thermal Resistance 
(Junction to Case) 

Rth(j-c) 

83.3 

°c/w 


Junction Temperature 

Tj 

150 

"c 


Storage Temperature Range 

Tstg 

-55-150 

"c 


•)KIn accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


2 N 5 4 0 1 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

IQQ 

Collector Cut-off Current 

ICBO 

Vcb=-120V, Ie=0 

- 

- 


IIESI 

Vcb=-120V,Ie= 0, Ta=100°C 

- 

- 

-50 

tik 

Emitter Cut-off Current 

Iebo 

VeB=-3V, Ic=0 

- 

- 

-50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=“0.1mA, Ie=0 

-160 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-lmA, Ib=0 

-150 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

ie=-iom, Ic=0 

-5 

- 

- 

V 

DC Current Gain 

hFE(l) 

VcE=“ 5V, Ic=-lmA 

50 

- 

- 


hFE(2) 

VcE=“ 5V, Ic=“10mA 

60 

- 

240 

hFE(3) 

VcE=~ 5V, Ic=-50mA 

50 

- 

- 

Collector-Emitter 

Saturation Voltage 

VCE(sat) 1 

IC=-10mA, lB=“lmA 

- 

- 

-0.2 

V 

VCE(sat) 2 

IC=--50mA, lB=-5mA 

- 

- 

-0.5 

Base-Emitter 

Saturation Voltage 

VBE(sat) 1 

Ic=-10mA, lB=--lmA 

- 

- 

-1.0 

V 

VBE(sat) 2 

IC=“50mA, lB=~5mA 

- 

- 

-1.0 

Transition Frequency 

fx 

VcE=-10V, Ic=-10mA, 
f=100MHz 

100 

- 

300 

MHz 

Collector Output Capacitance 

Cob 

VCB=-10V, Ie= 0, f=lMHz 

- 

- 

6 

pF 

Small Siganl Current Gain 

hfe 

VcE=~10V,Ic=-lmA,f=lkHz 

40 

- 

200 


Noise Figure 

NF 

Vce=-5V, Ic=- 250M 
Rg=lkQ, f=10Hz-'15.7kHz 

- 

- 

8 

dB 


^ In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 5 5 5 0 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 








8 ? 


FOR GENERAL PURPOSE USE HIGH VOLTAGE 
AMPLIFIER APPLICATIONS. 

FEATURES: 

. High Collector Breakdown Voltage 
: VcbO=160V, VceO=1A0V 
. Low Leakage Current 

: ICBO=100nA(Max.) @ VcB=100V 

. Low Saturation Voltage 

•• VcE(sat)*0. 25V(Max. ) @ Ic=50raA, lB*5mA 

. Low Noise : NF»10dB(Max.) 


MAXIMUM RATINGS (Ta=25"C) 



Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

160 

V 

Collector-Emitter Voltage 

VCEO 

140 

V 

Emitter-Base Voltage 

Vebo 

6 

V 

Collector Current 

ic 

600 

mA 

Base Current 

IB 

100 

mA 

Collector Power Dissipation 
(Ta“25°C) Derate Linearly 25®C 

Pc 

625 

mW 

5.0 

mW/^C 

Collector Power Dissipation 
(Tc*25®C) Derate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/^C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

200 

®C/W 

Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

°C/W 

Junction Temperature 

Tj 

150 

‘’C 

Storage Temperature Range 

Tstg 

-55-150 

®C 


JK In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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i 

SEMICONDUCTOR 

TOSHIBA 

2 N 5 5 5 0 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICBO 

VCB=100V, IE=0 

- 

- 

100 

nA 

VcB=100V,Ie= 0, Ta=100°C 

- 

- 

100 

uA 

Emitter Cut-off Current 

Iebo 

VeB=4V, Ic=0 


- 

50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=0.1mA, Ie=0 

160 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=linA, Ib=0 

140 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

ie=iom, ic=o 

6 

- 

- 

V 

DC Current Gain 

IiFE(l) 

VcE= 5V, Ic=linA 

60 

- 

- 


HfE(2) 

VcE= 5V, Ic=10mA 

60 


250 

hFE(3) 

VcE= 5V, Ic=50mA 

20 

- 

- 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 1 

IC=10mA, lB=lmA 

- 

- 

0.15 

V 

VcE(sat) 2 

IC=50mA, lB=5mA 

- 

- 

0.25 

Base-Emitter 

Saturation Voltage 

VBE(sat) 1 

IC=10mA, lB=lniA 

- 

- 

1.0 

V 

VBE(sat) 2 

IC=50mA, lB=5mA 

- 

- 

1.2 

Transition Frequency 

fT 

VcE=10V, IC'lOmA, 
f=100MHz 

lOO 

- 

300 

MHz 

Collector Output Capacitance 

Cob 

VcB=10V, Ie= 0, f=lMHz 

- 

- 

6 

pF 

Input Capacitance 

Cib 

VeB=0.5V, Ic= 0, f=lMH2 

- 

- 

30 

pF 

Small Signal Current Gain 

hf e 

VcE=10V,Ic=lmA, f=lkHz 

50 

- 

200 


Noise Figure 

NF 

Vce=5V, Ic=250M 

Rg=lka, f=loHz--15.7kHz 

- 

- 

10 

dB 


^ In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 5 5 5 1 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 






FOR GENERAL PURPOSE USE HIGH VOLTAGE 
AMPLIFIER APPLICATIONS. 

FEATURES: 

. High Collector Breakdown Voltage 
: Vcbo= 180 V, VceO= 160 V 
. Low Leakage Current 

: ICBO=50nA(Max.) @ VcB=120V 
. Low Saturation Voltage 

: V(3£(gat-) = 0. 2V(Max. ) @ IC=50niA, lB=5TnA 

. Low Noise : NF=8dB(Max.) 


MAXIMUM RATINGS (Ta=25°C) 



Weight : 0.21g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

180 

V 

Collector-Emitter Voltage 

VCEO 

160 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

600 

mA 

Base Current 

IB 

100 

mA 

Collector Power Dissipation 
(Ta=25°C) Detate Linearly 25°C 

Pc 

625 

mW 

5.0 

mW/^C 

Collector Power Dissipation 
(Tc=25°C) Derate Linearly 25°C 

Pc 

1.5 

W 

12 

mW/°C 

Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

200 

“C/W 

Thermal Resistance 
(Junction to Case) 

Pth(j-c) 

83.3 

°C/W 

Junction Temperature 

Tj 

150 

°c 

Storage Temperature Range 

Tstg 

-55 ^150 

°c 


In accordance with JEDEC registration data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 

2 N 5 5 5 1 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (13=25*^0 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICBO 

Vcb=120V, IE=0 

- 

- 

50 

pA 

Vcb=120V, Ie= 0, Ta=100°C 

- 

- 

50 

mA 

Emitter Cut-off Current 

Iebo 

VeB=^V, Ic=0 

- 

> 

50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=0,lmA, lE=0 

180 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=lmA, Ib=0 

160 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

ie=iom, Ic=0 

6 

- 

- 

V 

DC Current Gain 

hFE(l) 

Vce= 5V, Ic=lmA 

80 

- 

- 


hFE(2) 

Vce~ 5V, Ic=10mA 

80 

- 

250 

hFE(3) 

VcE= 3V, Ic=50mA 

30 

- 


Collector-Emitter 

Saturation Voltage 

VCE(sat) 1 

IC=10mA, lB=linA 

- 

- 

0.15 

V 

VcE(sat) 2 

IC=50mA, Ig=5mA 

- 

- 

0.2 

Base-Emitter 

Saturation Voltage 

VBE(sat) 1 

IC=10mA, lB=lmA 


- 

1.0 


VBE(sat) 2 

IC=50mA, lB=5mA 

- 

- 

1.0 

Transition Frequency 

fT 

VCE=10V, Ic=10mA, 
£=100MHz 

100 

- 

300 

MHz 

Collector Output Capacitance 

Cob 

VcB=10V, Ie= 0, f=lMHz 

- 

- 

6 

pF 

Input Capacitance 

Gib 

VeB= 0.5V, IC=0, f=lMHz 

- 

- 

20 

pF 

Small Signal Current Gain 

hf e 

Vce= 10V, Ic=lmA, f=lkHz 

50 

- 

200 


Noise Figure 

NF 

VcE= 5V, Ic=250/fA 

Rg=lkQ, f=10Hz-15.7kHz 

- 

- 

8 

dB 


In accordance with JEDEC registration data. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


FOR GENERAL PURPOSE USE 
MEDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION. 

FEATURES: 

. DC Current Gain Specified : 0.1'-'500mA 
. Low Collector-Emitter Saturation Voltage 
: VcE(sat)=l-6V(Max.) @ Ic=500mA 
. High Transition Frequency 

: @ Ic=20mA, fx=250MHz(Min.) 

. Complementary to MPS2906, MPS2907. 


TOSHIBA TANSISTOR 
MPS2221, MPS2222 
SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

Unit in 


MAXIMUM RATINGS (Ta=25°C) 





■in lb 


1. EMITTER 

2. BASE 

3. COLLECTOR 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

EIAJ SC-43 

Collector-Base Voltage 

^CBO 

60 

V 

TOSHIBA 2-5P1F 

Collector-Emitter Voltage 

VCEO 

30 

V 

Weight :0.21g 

Emitter-Base Voltage 

Vebo 

5 

V 


Collector Current 

ic 

600 

mA 


Base Current 

IB 

160 

mA 


Total Device Dissipation 





@ Ta=25°C 

Pc 

625 

mW 


Derate above 25°C 


5.0 

mW/°C 


Total Device Dissipation 





@ Tc=25°C 

Pc 

1.5 

W 


Derate above 25°C 


12 

mW/°C 


Junction Temperature 

Tj 

150 

°C 


Storage Temperature Range 

Tstg 

-55- 150 

‘’C 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 

MPS2221, MPS2222 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MPS2221 

MPS2222 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Collector Cut-off Current 

ICBO 

VcB=50V, Ie=0 

- 

10 

- 

10 

nA 

Collector Cut-off Current 

ICBO 

Vcb= 50V, lE=0, Ta=150^C 

- 

10 

- 

10 

nk 

Emitter Cut-off Current 

lEBO 

VeB=3V, Ic=0 

- 

10 

- 

10 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

IC=10/«A, Ie=0 

60 

- 

60 

V 


Collector-Emitter 
Breakdown Voltage 

V(bR)CEO 

I(;;=10mA, Ib=0 

30 

- 

30 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=10/tA, lc~0 

5 

- 

5 

- 

V 



VcE=10V, Ic=0.1mA 

20 

- 

35 

- 




VcE^lOV, Ic=1.0mA 

25 

- 

50 

- 




VcE=10V, Ic=10mA 

35 

- 

75 

- 


DC Current Gain 

hpE 

VcE=10V, Ic=150mA 

40 

120 

100 

300 




VcE=10V, Ic=500mA 

20 

- 

30 

- 




VcE=lV, Ic=150mA 

20 

- 

50 

- 




VcE=10V, Ic=10mA 

Ta=-55°C 

15 

- 

35 

- 


Collector-Emitter 

VcE(sat) 

IC=150mA, lB=15mA 

- 

0.4 

- 

0.4 

V 

Saturation Voltage 

IC=500mA, lB=50mA 

- 

1.6 

- 

1.6 


Base-Emitter 

VBE(sat) 

IC=150mA, lB=15mA 

0.6 

2.0 

- 

1.3 

V 

Saturation Voltage 

IC=500mA, lB=50mA 

- 

2.6 

- 

2.6 


Transition Frequency 

fT 

Vce= 20V,Ic=20mA,f=100MHz 

250 

- 

250 

- 

MHz 

Collector Output 
Capacitance 

Cob 

VcB=10V,lE=0, f=100kHz 

- 

8.0 

- 

8.0 

pF 

Input Capacitance 

Cib 

,Veb=0.5V, Ic= 0, f=100kHz 

- 

30 

- 

30 

pF 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

MPS2221A, MPS2222A 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE 
MEDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION. 

FEATURES: 

. DC Current Gain Specified : 0.1~500mA 
. Low Collector-Emitter Saturation Voltage 
: VcE(sat)=l-OV(Max.) @ Ic=500inA 
. High Transition Frequency 

: @ Ic=20mA MPS2221A ; 250MHz(Min.) 

MPS2222A ; 300MHz(Min.) 
. Complementary to MPS2906A, MPS2907A. 


Unit in mm 


,5.1 MAX. 


atn pId 


1. EMITTER 

2 . BASE 


MAXIMUM RATINGS (Ta=25°C) 

3. COLLECTOR 

JEDEC 

TO-92 

EIA J 

SC-43 

CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

TOSHIBA 

2-5P1P 

Collector-Base Voltage 

VCBO 

75 

V 

Weight : 0.21g 


Collector-Emitter Voltage 

VcEO 

40 

V 



Emitter-Base Voltage 

vebo 

6 

V 



Collector Current 

ic 

600 

mA 



Base Current 

IB 

160 

mA 



Total Device Dissipation 






@ Tc=25°C 

Pc 

625 

mW 



Derate above 25°C 


5.0 

mW/°C 



Total Device Dissipation 






(3 Ta=25°C 

Pc 

1.5 

W 



Derate above 


12 

mW/^C 



Junction Temperature 

Tj 

150 

°C 



Storage Temperature Range 

__ 

-55^150 

°C 




The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MPS2221A, MPS2222A 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted) 


CHARACTERISTIC 

Collector Cut-off Current 
Collector Cut-off Current 
Collector Cut-off Current 
Emitter Cut-off Current 
Base Cut-off Current 

Collector-Base 

Breakdown Voltage _ 

Collector-Emitter 
Breakdown Voltage 
Emitter-Base 
Breakdown Voltage 


DC Current Gain 


SYMBOL TEST CONDITION 

Tcbo VcB=60V, ie=o _ 

ICBO VcB=60V, Ie=Q, Ta=150°C 

ICEX VcE=60V, VbE=~3V _ 

iebo VeB=3.0V, Ic=0 _ 

IBL VcE=60V, Vbe=-3V _ 

V(BR)CBO Ic=10^A, Ie= 0 
V(BR)CEO Ic=10mA, Ib=0 

V(BR)EBO Ie=10^A, Ic=0 

VcE=10V, Ic=0.1mA 
VcE=10V, Ic=1.0mA 
VcE=10V, Ic=10mA 
hpE VcE=10V, Ic=150mA 

VcE=10V, Ic=500mA 
VcE=lV, Ic=150mA 

VcE=10V, Ic=10mA 
Ta=-55°C 


Collector-Emitter 
Saturation Voltage 

Base-Emitter 
Saturation Voltage 

Transition Frequency 

Collector Output 
Capacitance _ 

Input Capacitance 

Collector-Base 

Time Constant _ 

Noise Figure 

Delay Time 

Switching Rise Time 

Storage Time 
Fall Time 


VcE(sat) 


VBE(sat) 


Cc»rbb’ 

NF 


Ic=150mA, lB=15mA _ 

IC=500mA, lB=50mA 
IC=150mA, lB=15mA 
IC=500mA, lB=50mA 
Vce= 20V,Ic=20mA,f=100MHz 
VcB=10V, Ie= 0, f=100kHz 
Veb=0.5V, Ic= 0, f=100kHz 
'Vcb= 20V, lE=20mA 

f= 31.8MHz _ 

VcE=10V, Ic=100M 

Rs=lkQ, f=lkHz _ 

■VCC=30V, VBE(off)=-0.5V 

■ Ic=150mA, lBl=15mA 

Fig. 1 _ 

Vcc=30V, Ic=150mA 

■ lBl=-lB2=15mA 
Fi" 


MPS2221A 

MPS2222A 

MIN. 

MAX. 

MIN. 

MAX. 

- 

10 

- 

10 

- 

10 

- 

10 

- 

10 

- 

10 

- 

10 

- 

10 

- 

20 

- 

20 

75 

- 

75 

- 

40 

- 

40 

- 

6.0 

- 

6.0 

- 

20 

- 

35 

- 

25 

- 

50 

- 

35 

- 

75 

- 

40 

120 

100 

300 

25 

- 

40 

- 

20 

- 

50 

- 

15 

- 

35 

- 

- 

0.3 

- 

0.3 

- 

1.0 

- 

1.0 

0.6 

1.2 

0.6 

1.2 

- 

2.0 

- 

2.0 

250 

- 

300 

- 

- 

8.0 

- 

8.0 

- 

25 

- 

25 

- 

150 

- 

150 

- 

- 


4.0 

> 

10 

- 

10 

- 

25 

- 

25 

_i 

225 

- 

225 


MHz 





TOSHIBA 


SEMICONDUCTOR 


MPS2221A, MPS2222A 


TECHNICAL DATA 


Fig. 1 DELAY AND RISE TIME EQUIVALENT 
TEST CIRCUIT 


30V 



—1~1 0 0 /^s 
DUTY CYCLE=2.0% 


Fig. 2 STORAGE TIME AND FALL TIME 
EQUIVALENT TEST CIRCUIT 


30V 



SCOPE RISE TIME < 4 ns 

^Gq : TOTAL SHUNT CAPACITANCE 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 
MPS2906, MPS2907 
SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR HIGH-SPEED SWITCHING USE 

DC TO VHF AMPLIFIER APPLICATIONS AND 

COMPLEMENTARY CIRCUITRY. 

FEATURES: 

. High DC Current Gain Specified : -0.1'—SOOniA 
. High Transition Frequency 

: @ Ic=-50nLA, fx= 200MHz(Min.) 

. Low Collector-Emitter Satulation Voltage 
: VcE(sat)=-1.6V(Max.) 0 Ic=-500mA 
. Complementary to MPS2221, MPS2222. 


Unit in mm 


&1MAX. 



-- 





I 


> 

0.4 5 

II 

LI 

, 


OC 

a55MAX. 




11 

00 

c5 

IS 

oi 

a45 



h 

1 r-^ 

_: 



1. EMITTER 

2. BASE 

3. COLLECTOR 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

1 JEDEC TO-92 

EIAJ 

SC-43 

Collector-Base Voltage 

VCBO 

-60 

V 

TOSHIBA 

2-5F1P 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Weight : 0.21g 


Emitter-Base Voltage 

Vebo 

-5 

V 



Collector Current 

ic 

-600 

mA 



Base Current 

IB 

-120 

mA 



Total Device Dissipation 
@ Ta=25°C 

Pc 

625 

mW 



Derate above 25°C 


5.0 

mW/°C 



Total Device Dissipation 
@ Tc=25°C 

Pc 

1.5 

W 



Derate above 25°C 


12 

mW/°C 



Junction Temperature 

Tj 

150 

^^C 



Storage Temperature Range 

"Pstg 

-55^150 

°C 




The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 

MPS2906, MPS2907 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MPS2906 

MPS2907 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Collector Cut-off Current 

ICBO 

VcB=-50V, Ie=0 

- 

-20 

- 

-20 

nA 

Collector Cut-off Current 

ICBO 

Vcb=-50V, Ie= 0, Ta=150°C 

- 

-20 

- 

-20 

fxk 

Collector Cut-off Current 

ICEX 

Vce=-30V, VbE=0.5V 

- 

-50 

- 

-50 

nA 

Base Cut-off Current 

Ibl 

Vce=-30V, Vbe=0.5V 

- 

-50 

- 

-50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

IC=-10M, Ie=0 

-60 

- 

-60 

- 

V 

Collector-Emitter 
Breakdown Voltage 

V(BR)CEO 

IC=-10mA, Ib=0 

-40 

- 

-40 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

Ie=-10>«A, Ic=0 

-5.0 

- 

-5.0 

- 

V 

DC Current Gain 

HfE 

VcE=-10V, Ic=-0.1mA 

20 

- 

35 

- 


VcE=-10V, Ic=-1.0mA 

25 

- 

50 

- 

VcE=-10V, Ic=-10mA 

35 

- 

75 

- 

VcE=-10V, Ic=-150mA 

40 

120 

100 

300 

VcE=-10V, Ic=-500mA 

20 

- 

30 

- 

Collector-Emitter 
Saturation Voltage 

VcE(sat) 

IC=-150mA, lB=-15mA 

- 

-0.4 

- 

-0.4 

V 

IC=-500mA, lB=-50mA 

- 

-1.6 

- 

-1.6 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=-150mA, lB=-15mA 

- 

-1.3 

- 

-1.3 

V 

IC=-500mA, lB=-50mA 

- 

CN 

_1_ 

- 

-2.6 

Transition Frequency 

fT 

Vce=- 20V, Ic^-50mA 
f=100MHz 

200 

- 

200 

- 

MHz 

Collector Output 
Capacitance 

L-ob 

VcB=-10V, Ie= 0, f=100kHz 

- 

8.0 

- 

00 

o 

pF 

Input Capacitance 

^ib 

Veb=-2.0V, Ic» 0 
f=100kHz 

- 

30 

- 

30 

_ 

pF 

1 _ 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 
MPS2906A, MPS2907A 
SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR HIGH SPEED SWITCHING USE 

DC TO VHP AMPLIFIER APPLICATIONS AND 

COMPLEMENTARY CIRCUTRY. 


FEATURES; 

. High DC Current Gain Specified : -0.1- -500mA 
. High Transition Frequency 

: @ Ic=-50mA, fT=200MHz(Min.) 

. Low Collector-Emitter Satulation Voltage 
: VcE(sat)=-l-6V(Max.) @ Ic=-500mA 
. Complementary to MPS2221A, MPS2222A. 


Q55MAX. 

045 


-! 

— 

-t— 


n 



>< 

, 

=\ 



1. EMITTER 

2. BASE 

O COLLECTOR 


MAXinUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


Collector-Base Voltage 


Collector-Emitter Voltage 


Emitter-Base Voltage 


Collector Current 


Base Current 


Total Device Dissipation 
@ Ta=25®C 

Derate above 25®C 


Total Device Dissipation 
@ Tc=25‘’C 

Derate above 25®C 


Junction Temperature 


Storage Temperature Range 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

ICEX 

Base Cut-off Current 

Ibl 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

Collector-Emitter 
Breakdown Voltage 

V(BR)CEO 

Emitter-Base 

Breakdown Voltage 

^(BR)EBO 


DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Satulation Voltage 


Transition Frequency 

Collector Output 
Capacitance 


Input Capacitance 


Turn-on Time 
Delay Time 

Switching Rise Time 

Turnoff Time 
Storage Time 
Fall Time 



TEST 

CONDITION 

VCB* 

-50V, 

lE=0 


VCB= 

-50V, 

Ie=o. 

Ta=150°C 

VCE= 

-30V, 

Vbe=0 

5V 

VCE= 

-30V, 

Vbe=0 

5V 

ic=- 

10/iA, 

Ie=0 


ic=- 

10mA, 

Ib=o 


Ie=- 

lOM, 

lc=0 


VCE= 

-lOV, 

o 

1 

II 

CJ 

M 

, 1mA 

VCE= 

-lOV, 

Ic=-1. 

, 0mA 

VCE= 

-lOV, 

IC=”10niA 

VCE= 

-lOV, 

IC=-150mA 

VCE= 

-lOV, 

IC=--500mA 




1 MPS2907A 

UNIT 

1091 

MIN. 

MAX. 


HSI 

- 

-10 

IIEEIII 

mm 

- 

-10 

HSIi 

-50 

- 

-50 


-50 

- 

-50 


- 

-60 

- 

B 

- 

-60 

- 

V 

i 

-5.0 

- 

V 


rCE(sat) 


VBE(sat) 



IC=-150mA, lB=-15mA 

IC=-500mA, lB=“50mA 

IC=“150mA, lB=-15mA 

IC=“"500mA, lB=-50mA 

Vce=-20V, Ic=-50mA 
f=100MHz _ 

VcB=-10V, lE=0, f=100kHz 

Vbe=-2.0V, Ic= 0 
f=100kHz 


Vcc=-30V, Ic=-150mA 

lBl“-15mA 

Fig. 1 


Vcc—6.0V, Ic—150mA 
“lBl*lB2*~15mA 
Fig. 2 

































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MPS2906A, MPS2907A 


Fig. 1 DELAY AND RISE TIME 
TEST CIRCUIT 


Fig. 2 STORAGE AND FALL TIME 
TEST CIRCUIT 


-30 V 



+15V -&0V 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DARLINGTON TRANSISTOR 
MPS-A13, MPS-A14 
SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 



EQUIVALENT CIRCUIT 

n COLLECTOR 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'>C) 














TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 0 5 5 

SILICON NPN TRIPLE DIFFUSED TYPE 


GENERAL PURPOSE POWER TRANSISTOR. 

POWER REGULATOR, SWITCHING AND SOLLENOID 
DRIVES APPLICATIONS. 


Unit in mm 


jZ^gSiOMAX. 

&21.0MAx1 


. High Gain at High Current 

. Low Saturation Voltage : VcE(sat)<1.IV, @Iq=4A,Ib= 0.4A 
. Excellent Area of Safe Operatings 

MAXIMUM RATINGS (Ta=25°C) 


+0.09 

01.O-QO4 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collcetor-Base Voltage 

VCBO 

100 

V 

Collector-Emitter Sustaining 
Voltage (Rbe=100 O.) 

VCER(SUS) 

70 

V 

Collector-Emitter Sustaining 
Vol tage. 

VCEO(SUS) 

60 

V 

Emitter-Base Voltage 

vebo 

7 

V 

Collector Current 

ic 

15 

A 

Base Current 

Ib 

7 

A 

Collector Power Dissipation 

Pc 

115 

W 

(Tc* ** 25°C) Derate Linearly 


0.66 

w / °c 

Junction Temperature 

Ti 

200 

°c 

Storage Temperature Range 

Tstg 

-65^200 

°c 


3Q2±Q2 

16.9±a24 


^ +CL08 

!Z^4.0-ai5 


1. BASE 

2. EMITTER 
COLLECTOR (CASE) 


JEDEC 

TO-2 0 4MA/TO-3 

EIA J 

T C—3,TB—3 


ELECTRICAL CHARACTERISTICS (Ta=25 C) 



_ CHARACTERISTIC 

Collector Cut-off Current 
Collector Cut-off Current 
■ Collector Cut-off Current 

* Emitter Cut-off Current 

* Collector-Emitter 

Sustaining Voltage _ 

* Collector-Emitter 

Sustaining Voltage _ 

* DC Current Gain 

* Base-Emitter Voltage _ 

* Collector-Emitter 
Saturation Voltage 

* Small Signal Current Gain 

Cu t-Qff Freq u e n cy _ 

* Small Signal Current Gain 

* Second Breakdown Collector 


SYMBOL TEST CONDITION 

ICEX VcE=100V» VbE=-1•5V _ 

ICF.X Vr.F.=TQQV>VBE=-1.5V,Tc=150°C 

ICFO VcF=30V, Ir=0 _ 

lEBO VeB=7V, Ic=0 _ 

'^CER(SUS IC“0.2A, RbE'IOO^ 

VcEO(SUS Ic“0-2A, Ib=0 

vce=av, Ic=AA _ 

VCE=4V, Ic=10A _ 

Vre Vce=av, ir=AA _ 

VcE(sat) - 

_ Ic=10A, Ib=3.3A _ 

fhfe Vce=4V, Ic= 1A, f=10kHz 

'hfe' Vce=AV, Ic= 1A, f=lMHz 

To/F Vce= 40V, t=ls 




MAX. UNIT 


^FE 

Vbe 

^CE(sat) 



* In Accordance With JEDEC Registration Data. 

** The sustaining voltages VceR(SUS) and VcEO(SUS) MUST NOT be measured oji a curve tracer 


The information contained herein is presented only as a guide for the applications of our _ 

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIOA CORPORATION 
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COLLECTOR-EMITTER SATURATION 

COLLECTOR CURRENT Iq (a) VOLTAGE ^QE(8Q.t) (v) COLLECTOR CURRENT 










































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 7 7 1 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER AMPLIFIER, POWER SWITCHING. 

DC-DC CONVERTER AND REGULATOR APPLICATIONS 

FEATURES: 

. High Collector Dissipation : Pg^lSOW (Tc=25°C) 
. High Collector Current : Ic=30A (D.C) 

MAXIMUM RATINGS (Ta=25®C) 


Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

50 

V 

Collector-Emitter Voltage 
(Vbe— 1.5V, Rbe=100S2) 

'^CEX 

50 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

Vebo 

5 

V 

Collector Current 

DC 

IC 

30 

A 

Peak 

^CM 

30 

A 

Base Current 

DC 

IB 

7.5 

A 

Peak 

IBM 

15 

A 

Collector Power Dissipation 
(Tc=25°C) 

Pc 

150 

W 

Junction Temperature 

TJ 

200 

°C 

Storage Temperature Range 

Tstg 

-65'v 200 

°C 



1. BASE 

2. EMITTER 

_COLLECTOR(CASE) 


T 0- 2 0 4 MA/T 0-3 


TO-3,TB-3 


ELECTRICAL CHARACTERISTICS (Ta»25°C) 


Weight 


12.6g 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICBO 

Vcb=50V, Ie=0 

- 

- 

2 

mA 

Collector Cut-off Current 

ICEX 

Vce=50V, Vbe=-1.5V 

- 

- 

2 

mA 

Collector Cut-off Current 

^CEX 

Vce=30V, Vbe=- 1.3V 
Tc=150°C 

- 

- 

10 

mA 

Collector Cut-off Current 

ICEO 

Vce=30V, Ib=0 

- 

- 

10 

mA 

Emitter Cut-off Current 

lEBO 

VeB= 5V, lc=0 

- 

- 

5 

mA 

Collector-Emitter 

Breakdown Voltage 

^(BR)CEO 

IC=200mA, Ib=0 

40 

- 

- 

V 

DC Current Gain 

^FE 

VcE=‘iV, Ic=15A 

15 

- 

60 


Vce=4V, Ic=30A 

5 

- 

- 

Base-Emitter Voltage 

Vbe 

VcE=«, Ic=15A 

- 


2.7 

V 

Collector-Emitter 

VcE(sat) 

Ic=15A, Ib=1.5A 

- 

- 

2 

V 

IC=30A, IB=6A 

- 

- 

4 

V 

Transition Frequency 

fT 

VCE='>V- 

0.2 

- 

- 

MHz 

Small Signal Forward 

Current Transfer Ratio 

hf e 

Vce=4V, Ic= 1A 
f=lkHz 

40 

- 




^In Accordance with JEDEC Registration Data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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COLLECTOR-EMITTER SATURATION 

COLLECTOR CURRENT Iq (a) VOLTAGE VQg(gat) (v) COLLECTOR CURRENT 










































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 7 7 2 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER AMPLIFIER, POWER SWITCHING 
DC-DC CONVERTER AND REGULATOR APPLICATIONS 
FEATURES: 

. High Collector Dissipation : Pc=150W (Tc=25°C) 
. High Collector Current : Ic=20A (D.C) 

MAXIMUM RATINGS (Ta=25°C) 


Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

100 

V 

Collector-Emitter Voltage 
(Vbe=- 1.5V, RBE=100a) 

VCEX 

100 

V 

Collector-Emitter Voltage 

VCEO 

60 

V 

Emitter-Base Voltage 

vebo 

7 

V 

Collector Current 

DC 

ic 

20 

A 

Peak 

ICM 

30 

A 

Base Current 

DC 

Ib 

5 

A 

Peak 

IBM 

15 

A 

Collector Power Dissipation 
(Tc=25°C) 

Pc 

150 

W 

Junction Temperature 

T.1 

200 

°c 

Storage Temperature Range 

Tstg 

-65 3. 200 

°c 


JZ^25.0MAX. 


2^21.0 MAX. 


-h 


^ +0.09 

2^1.0-0.04 


tor- 
c3c3 
+ I 


^ +0.08 
2^4.0+0.15 






40.0 MAX. 


few 

Oc5 


1. BASE 

2. EMITTER 
COLLECTOR ( CASE ) 


TO-204MA/TO-3 


TC-3, TB-3 


ELECTRICAL CHARACTERISTICS (Ta=25^C) 


Weight : 12.6g 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICBO 

VcB=100V, Ie=0 

- 

- 

5 

mA 

Collector Cut-off Current 

ICEX 

VcE=100V, Vbe=-1.5V 

- 

- 

5 

mA 

Collector Cut-off Current 

ICEX 

Vce=30V, VbE=- 1.5V 
Tc=150 C 

- 

- 

10 

mA 

Collector Cut-off Current 

ICEO 

Vce=50V, Ib=0 

- 

- 

10 

mA 

Emitter Cut-off Current 

iebo 

VeB=7V, Ic=0 

- 

- 

5 

mA 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

I(;;=200mA, Ib=0 

60 

- 

- 

V 

DC Current Gain 

^FE 

Vce=av, Ic=10A 

15 

- 

60 


Vce=4V, Ic=20A 

5 

- 

- 

Base-Emitter Voltage 

vbe 

VcE=‘4V, 1c=10A 

- 

1.0 

2.2 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=10A, Ib=1A 

- 

0.3 

1.4 

V 

IC=20A, Ib=AA 

- 

- 

4 

V 

Transition Frequency 

fT 

VcE='4V, Ic=1A 

0.2 

- 

- 

MHz 

Small Signal Current Gain 

1 ^fe( 

VcE=4V, Ic= 1A, f=lkHz 

40 

- 

- 



^ In Accordance with JEDEC Registration Data. 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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COLLECTOR-EMITTER SATURATION 

COLLECTOR CURRENT 1q (a) VOLTAGE VcE(sat) (v) COLLECTOR CURRENT 











































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 3 7 7 3 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER ANPLIFER, POWER SWITCHING, 

DC-DC CONVERTER AND REGULATOR APPLICATIONS 

FEATURES: 

. High Collector-Emitter Sustaining Voltage: 

VCEO(SUS) = l'^0V (Min.) @Ic=0.2A, Ib= 0 
. Excellent Area of Safe Operatings. 

MAXIMUM RATINGS (Ta=25^C) _ 

_ CHARACTERISTIC _ SYMBOL RAT! 

^ Collector-Base Voltage Vqj^q 16( 

Collector-Emitter Voltage 
^ Collector-Emitter Voltage 

Emitter-Base Voltage VebO ' 


Unit in mm 


; ^25.0MAX. 

I^ZLOMA^ 


+ao9 

j2^1.0-a0 4 


Collector Current 


Base Current 


^ Collector Power Dissipation 
(Tc=25°C) 

Derate Linearly above 25°C 


Junction Temperature 

Tj 

Storage Temperature 

Tstg 

ELECTRICAL CHARACTERISTICS 

(Ta=25°C) 

CHARACTERISTIC 

SYMBOL 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

ICEX 

Collector Cut-off Current 

^CEX 

Collector Cut-off Current 

I CEO 

Emitter Cut-off Current 

lEBO 

Collector-Emitter 
Sustaining Voltage 

VCEX(sf^ 

Collector-Emitter 
Sustaining Voltage 

VCER(SUS) 

Collector-Emitter 
Sustaining Voltage 

VCE0(SUS^ 

DC Current Gain 

hpE 

Base-Emitter Voltage 

VBE 

Collector-Emitter 
Saturation Voltage 

VCE(sat) - 

Small Signal Current Gain 

hfe 

Small Signal Forward 
Current Transfer Ratio 

Ihfel 


RATING 

160 

160 

140 

7 

16 

30 

4 

15 

150 

oT855 

200 

-65-200 


^ +ao8 

jg4.0-Q15 


ia9±a24 





i 

- c 


1. 

BASE 

2. 

EMITTER 


COLLECTOR (CASE) 

JEDEC 

TO-2 04MA/'TO-3 

EIAJ 

TC —3, TB—3 

TOSHIBA 

2-21D1A 


MIN. TYP. MAX. UNIT 


TEST CONDITION MI 

VCB=140V, IE=0 _ - 

VCE=140V, VbE=-1.5V _- 

Vce=T40V, Vbe=-1-3V, Tc=150°C - 

VCE=120V, IB=0 _2 

VE&=7V, IC=0 

IC=0.1A, VBE=-1.5V w 

rbe=ioo ^ __ 


VcE=4.0V, IC=8A 15 - 60 

^ DC Current Gain hpE ~rr -—~—TTT-7- 

Vce=^-0V, Ic=16A 5 - - 

^ Base-Emitter Voltage VbE VCE=4.0V, IC=8A - - 2.2 V 

^ Collector-Emitter ^ IC=8A, Ib=0.8A - - 1.4 V 

Saturation Voltage _ CE(sat) Ib^3.2A _-_- 4.0 V 

^ Small Signal Current Gain hfe VCE=4V, IC=1.0A, f=lkHz 40 - - 

Small Signal Forward ,, , „ /tt t i cr.i tt / 

Current Transfer Ratio | | VCE-AV, IC=1-0A, f=50kHz | 4 | - | - | 

^In Accordance with JEDEC Registration Data. 

•:j(**:i(*The sustaining voltages V(^gx(suS)» ^CER(SUS) ^CEO(SUS) ^UST NOT be measured on a curve 
tracer. 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 

rights of the third parties which may result from its use. No license is granted by implication - 

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



CURVES MUST BE DERATED 
LINEARLY WITH ItJCREASE 
IN TEMPERATURE 


lllllllll 


IIIIIIIIMi!!!!!!!!! 

ESSiiiiiailllllll 




aoi a 03 a 

COLLECTOR CURRENT Iq (a) 
VBE(sat) - Ic 



HUH 

ss 

!■■■■■ 
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miiiii 

■lllllll 
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BSiSiHnniliiilllB 

miHiiiii 

m 

mill 

Hllll 

wmmm ai 

mmwmmmi 

■mlliiiiimBHiiiiiiml 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2 N 6 5 4 6 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR AND HIGH VOLTAGE 
SWITCHING APPLICATIONS. 

HIGH SPEED DC-DC CONVERTER, RELAY AND SOLENOID 
DRIVER APPLICATIONS. 

FEATURES: 

. High Sustaining Voltage : Vc£o(SUS)“300V (Min.) 
. High Collector Current : Ic=15A (Max.) 

. Excellent Switching Times 


Unit in mm 


jZ^zaoMAX 

j^2 xo MAX^ 


+ao9 

ao4 


3a2±a2 

i&9±a24l 


L +Q08 
|;a4.0-Q15 



SYMBOL 

VCBO 

VCEV 

VcEX(SUS) 

VcEO(SUS) 

Vebo 

ic 

ICM 

IB 

lE 


MAXIMUM RATINGS (Ta=25^C) 

_ CHARACTERISTIC _ 

Collector-Base Voltage 

* Collector-Emitter Voltage 
Collector-Emitter Sustaining 

Voltage _ 

Collector-Emitter Sustaining 
Voltage _ 

* Emitter-Base Voltage 

DC 

Collector Current - 

Peak 

* Base Current 

Emitter Current 
Collector Power Tc=25°C 

Dissipation tc==100°C 

Derate Linearly above 25®C 
Junction Temperature 
Storage Temperature Range 
Thermal Resistance 

Lead Temperature 
(3.17mm from case for 5s) 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


RATING 

UNIT 

650 

V 

650 

V 


V 



300 

V 

9 

V 

15 

A 

30 

A 

10 

A 

- 25 

A 

175 

W 

100 

W 

1 

w/°c 

200 

°c 

-65- 200 


1 

°c/w 

275 

°c 


1. BASE 

2. EMITTER 
COLLECTOR(CASE) 


JEDEC 

T0-2 0 4MA/'TO-3 

eiaT 

TC-3,TB-3 
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260MAX. 




_ SEMICONDUCTOR 


TOSHIBA 

2 N 6 5 4 6 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

* 

Collector Cut- 

-off Current 

ICEV 

Vce=650V, Vbe=-1.5V 

- 


1 

mA 

* 

Collector Cut- 

-off Current 

ICEV 

VcE=650V,VBE=“l-5Vi 10=100^^0 

- 

- 

4 

mA 

* 

Collector Cut- 

-off Current 

ICER 

Vce= 650V, RBE=50a, Tc=100°C 

- 

- 

5 

mA 

* 

Emitter Cut-off Current 

Iebo 

Veb=9V, Ic=0 

- 

- 

1 

mA 

* 

Collector-Emitter 

** 

VcEX(SUS) 

IC=8A, Vclamp=350V, Tc=100°C 

350 

- 

- 

V 


Sustaining Voltage (Note:l) 

IC=15A,Vclamp=200V, Tc=100°C 

200 


- 

V 

* 

Collector-Emitter 

Sustaining Voltage 

** 

VCEO(SUS) 

IC=0.1A, Ib=0 

300 

- 

- 

V 

* 

nr r.nrrpnf Cp T n 

hpE 

VcE=2V, Ic=5A 

12 

- 

60 





Vce=2V, Ic=10A 

6 

- 

30 






IC=10A, Ib=2A 

- 

- 

1.5 

V 

* 

Collector-Emitter 

VcE(sat) 

IC=15A, Ib=3A 

- 

- 

5 

V 





IC=10A, Ib=2A, Tc=100°C 

- 

- 

2.5 

V 

* 

Base-Emitter 


VBE(sat) 

IC=10A, Ib=2A 

- 

- 

1.6 

V 


Saturation Voltage 

IC=10A, Ib=2A, Tc=100°C 

- 

- 

1.6 

V 

* 

Transition Frequency 

fT 

VcE=10V, Ic=0.5A, f=lMHz 

6 

- 

28 

MHz 

* 

Collector Output Capacitance 

Cob 

VcB=10V, Ie= 0, f=lMHz 

125 

- 

500 

pF 



Delay Time 

td 

lOO/fs Vgg = 2 50V 

- 

- 

0.05 




Rise Time 

tr 

IbiU _ ^IC = 10A 

l/fiBg. Ibi l^OUTPUT 

INPUT 

Ibi=—Ib2=2A ^B2 ^ 

DUTY CYCLE <2% 

- 

- 

1.0 

JUS 

* 

Switching 

Time 

Storage Time 

tstg 

- 

- 

4.0 

JUS 


Fall Time 

tf 

- 

- 

0.7 

JUS 



Storage Time 

tstg 

See Fig.l Tc=100°C 

- 

- 

5.0 

JUS 



Fall Time 

tf 

- 

- 

1.5 

fiS 

* 

Second Breakdown Collector 
CurrentfBase forward biased) 

^s/b 

VcE=100V, t=ls 

(non repetitive) 

0.2 


- 

A 


* In Accordance with JEDEC Registration Data. 

** The sustaining voltages V(^£x(SUS) VcEO(SUS) MUST NOT be measured on a curve tracer. 

Note 1 ; Test condition Vc(;;=20V, L=180^H, (Lr=0.05O) 


Fig.l : Inductive Load Switching Time Test Circuit. 






I f \ L=180/iH 

---r ^(Lr = a05.a) 

1 J=VcianiD=350V ivGc=20 




IhlL VbB=-5V 

DUTY CYCLE <3% 


s=aia 
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TOSHIBA 


SEMICONDUCTOR 


2 N 6 5 4 6 


TECHNICAL DATA 


Ic — VcE 



COLLECTOR-EMITTER VOLTAGE (V) 



VBE(sat) - Ic 



Ic - Vbe 



VcE(sat) - Ic 



Pc - Tc 



TOSHIBA CORPORATIOIM 





















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

2N 6 54 7 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR AND HIGH VOLTAGE 
SWITCHING APPLICATIONS. 

HIGH SPEED DC-DC CONVERTER, RELAY AND SOLENOID 
DRIVER APPLICATIONS. 


Unit in mm 


pf 2 & 0 MAX. 

&21.0 max] 


features; 

. High Sustaining Voltage : Vceo(SUS)=AOOV (Min.) 
. High Collector Current : Ic=15A (Max.) 

. Excellent Switching Times 


, +a 09 I 

01.O-(XOl lil 


I -f-ao 8 

hz^4.0—ai5 


l& 9 ±a 24 | 

Jh 


dr. 

- a 


SYMBOL 

VCBO 

VCEV 

VCEX(SUS 

VCE0(SUS 

Vebo 

ic 

ICM 

IB 

ie 


MAXIMUM RATINGS (Ta-25°C) 


CHARACTERISTIC 
Collector-Base Voltage 
Collector-Emitter Voltage 

Collector-Emitter Sustaining 

Voltage _ 

Collector-Emitter Sustaining 
Voltage 

Emitter-Base Voltage 

DC 

Collector Current __ 

Peak 

Base Current 
Emitter Current 
Collector Power Tc=25°C 

Dissipation |tc^100°c 

Derate Linearly above 25°C 
Junction Temperature 
Storage Temperature Range 
Thermal Resistance 

Lead Temperature 
(3.17mm from case for 5s) 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


RATING 

UNIT 

850 

V 

850 

V 

450 

V 

400 

V 

9 

V 

15 

A 

30 

A 

10 

A 

- 25 

A 

175 

W 

100 

W 

1 

w/°c 

200 


-65--200 

°c 

1 

°c/w 

275 

°c 


1. BASE 

2. EMITTER 
COLLECTOR(CASE) 


JEDEC 

TO—2 0 4MA/T0-3 

EIAJ->. 

TC—3,TB—3 


2-21E1A 
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^ SEMICONDUCTOR 



TOSHIBA 


2 N 6 5 4 7 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25‘ 

'c) 




CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

* 

Collector Cut- 

■off Current 

ICEV 

Vce=850V, Vbe=-1.5V 

- 

- 

1 

mA 

* 

Collector Cut- 

■off Current 

ICEV 

Vce=850V,Vbe=-1-5V,Tc=100°C 

- 

- 

4 

mA 

* 

Collector Cut- 

■off Current 

ICER 

VcE=850V,RBE=50a, Tc=100°C 

- 

- 

5 

mA 

* 

Emitter Cut-off Current 

iebo 

VeB=9V, Ic=0 

- 

- 

1 

mA 

* 

Collector-Emitter 

** 

'^CEX(SUS) 

IC=8A, Vclamp=^50V, Tc=100°C 

450 

- 

- 

V 


Sustaining Voltage (Note:l) 

IC=15A, Vciamp=300V,Tc=100°C 

300 

- 

- 

V 

* 

Collector-Emitter 

Sustaining Voltage 

** 

VCEO(SUS) 

IC=0.1A, lB=0 

400 

- 

- 

V 

* 

nr ciciTt-. 

hpE 

VcE=2V, Ic=5A 

12 

- 

60 













VcE=2V, Ic=10A 

6 

- 

30 






IC=10A, Ib=2A 

- 

- 

1.5 

V 

* 

Collector-Emitter 

Saturation Voltaee 

VcE(sat) 

IC=15A, Ib=3A 

- 

- 

5 

V 





IC=10A, Ib=2A, Tc=100°C 

- 

- 

2.5 

V 

* 

Base-Emitter 


VBE(sat) 

IC=10A, Ib=2A 

- 

- 

1.6 

V 


Saturation Voltage 

IC=10A, Ib=2A, Tc=100°C 

- 

- 

1.6 

V 

* 

Transition Frequency 

fT 

VcE=10V, Ic=0.5A, f=lMHz 

6 

- 

28 

MHz 

* 

Collector Output Capacitance 

Cob 

Vcb=10V, Ie= 0, f=lMHz 

125 

- 

500 

pF 



Delay Time 

td 

lOO/is Vqq = 2 50V 

iBljfi tlC = 10A 

^ J—0 OUTPUT 

INPUT 

Ibi=-IB2 = 2A IB2 ^ 

DUTY CYCLE ^2% 

- 

- 

0.05 

MS 



Rise Time 

tr 

- 

- 

1.0 

MS 

* 

Switching 

Time 

Storage Time 

tstg 

- 

- 

4.0 

M S 


Fall Time 

tf 

- 

- 

0.7 

MS 



Storage Time 

tstg 

See Fig.l Tc=100°C 

- 

- 

5.0 

MS 



Fall Time 

tf 

- 

- 

1.5 

MS 

* 

Second Breakdown, Collector 
Current(Base forward biased) 

Is/b 

VcE=100V, t=ls 
(non repetitive) 

0.2 

- 

- 

A 


* In Accordance with JEDEC Registration Data. 

** The sustaining voltages VcEX(SUS) ^CEO(SUS) NOT be measured on a curve tracer. 


Note.l ; Test condition VcC=20V, L=180>ttH (Lr=0.05a) 


Fig. 1 : Inductive Load Switching Time Test Circuit 


1-Q-2A 

f = lkHz Vbb=-5V 

DUTY CYCLE ^3% 



Vclamp=450V 


4rRs-aia 


L=18 0/^H 
(Lr = a05Q) 

Vcc = 20V 
ICP=10A 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


2N6547 






























































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

B U 2 0 8 

SILICON NPN TRIPLE DIFFUSED MESA TYPE 


COLOR TV HORIZONTAL OUTPUT APPLICATIONS. 

COLOR TV SWITCHING REGULATOR APPLICATIONS. 

FEATURES: 

. High Voltage : V(;^£5=1500V 

. Low Saturation Voltage : (Max.) 

• Fall Time ^ tf=0.7/<s (Typ.) 

. Glass Passivated Base-Collector Junction 


Mounting Kit No. AC42C 
Weight : 17.Og 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCES 

1500 

V 

Emitter-Base Voltage 

vebo 

5 

V 

Collector Current 

DC 

ic 

5 

A 

Peak 

ICM 

7.5 

A 

Base Current (Peak) 

Ibm 

4 

A 

Total Power Dissipation 
(Tc^95°C) 

Ptot 

12.5 

W 

Junction Temperature 

Tj 

+115 

°C 

Storage Temperature Range 

Tstg 

-65-115 

°c 

Thermal Resistance 

Rth(j-c) 

1.6 

°c/w 


Unit in mm 


1^0 K n IIA V 



+ao9 

01.O-O.OZ 


lO 

c5 

3a2±a2 2 


i&9±a2 



4Q0MAX 


1. BASE 

2. EMITTER 


COLLECTOR (CASE) 


JEDEC 

TO—3 

EIA J 

TC-3, TB-3 

TOSHIBA 

2—2 IB1A 


ELECTRICAL CHARACTERISTICS (Tc=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

Ices 

Vce=1500V, Vbe=0 

- 

- 

1 

mA 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=linA, lc=0 

5 

- 

- 

V 

DC Current Gain 

hFE 

Vce=5V, Ic=4.5A 

2.25 

- 

- 


Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=4.5A, Ib=2A 

- 

- 

5 

V 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=4.5A, Ib=2A 

- 

- 

1.5 

V 

Collector-Emitter 

Sustaining Voltage 

VCEO(SUS) 

IC=100mA, Ib= 0, L=25mH 

700 

- 

- 

V 

Transition Frequency 

fT 

VcE= 3V, Ic=0.1A 

- 

7 


MHz 

Collector Output Capacitance 

^ob 

VcB=10V, Ie= 0, f=lMHz 

- 

125 

- 

pF 

Switching Time 

Fall Time 

tf 

ICM=A.5A, lB(end)=l-8A 

- 

0.7 

- 

JUS 

Storage Time 

tstg 

Icm=^- 3A, lB(end)=l-8A 

- 

10 

- 

JUS 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 




























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

B U 2 0 8 A 

SILICON NPN TRIPLE DIFFUSED MESA TYPE 


COLOR TV HORIZONTAL OUTPUT APPLICATIONS. 

COLOR TV SWITCHING REGULATOR APPLICATIONS. 

FEATURES: 

. High Voltage : VceS=1500V 

. Low Saturation Voltage : VcE(sat)=lV (Max.) 
. Fall Time : tf=0.7/fS (Typ.) 

. Glass Passivated Collector-Base Junction 

MAXIMUM RATINGS (Ta=25°C) 


Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 


Collector-Emitter Voltage 

VCES 

1500 

V 

Emitter-Base Voltage 

vebo 

5 


Collector Current 

DC 

ic 

5 

A 

Peak 

ICM 

7.5 

A 

Base Current (Peak) 

IBM 

4 

A 

Total Power Dissipation 
(Tc^95°C) 

I’tot 

12.5 

1 

HHI 1 

Junction Temperature 

Tj 

+115 


Storage Temperature Range 

Tstg 

-65~+115 

°c 

Thermal Resistance 

Rth(j-c) 

1.6 

°c/w 





1, BASE 

2. EMITTER 
COLLECTOR (CASE) 


JEDEC 

TO-3 

EIA J 

TC-3, TB-3 

TOSHIBA 

2-2IBIA 


Mounting Kit No. AC42C 
Weight : 17.Og 


ELECTRICAL CHARACTERISTICS (Tc=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

Ices 

Vce=1500V, Vbe=0 

- 

- 

1 

mA 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

lE=lmA, lc=0 

5 

- 

- 

V 

DC Current Gain 

hFE 

VcE=5V, 1^=4.5A 

2.25 

- 

- 


Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=4.5A, Ib=2A 

- 

- 

1 

V 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=4.5A, Ib=2A 

- 

7 

1.5 

V 

Collector-Emitter 

Sustaining Voltage 

VCEO(SUS) 

IC=100mA, Ib=0 

L=25mn 

700 

- 

- 

V 

Transition Frequency 

It 

VcE=5V, Ic=0.1A 

- 

7 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=10V, Ie= 0, f=lMHz 

- 

125 

- 

pF 

Switching Time 

Fall Time 

tf 

ICM=A.5A, lB(end)=l-8A 

- 

0.7 

- 


Storage Time 

_ 

IcM=A. 5A, lB(end)=l-8A 

- 

10 

- 

iE9i 
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COLLECTOR CURRENT 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 





































COLLECTOR CURRENT FALL TIME tf {/is) COLLECTOR CURRENT FALL TIME tf (/is) 


TOSHIBA 

B U 2 0 8 A 

TECHNICAL DATA 



TYPICAL DRIVE CONDITION DATA 



BASE CURRENT GRADIENT “d-lB/dt () 


DRIVE CONDITION DATA 




ai 0.2 03 04 05 06 07 08 

BASE CURRENT GRADIENT -dls/dt (A/V^s) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

BU Y7 1 

SILICON NPN TRIPLE DIFFUSED MESA TYPE 


TV HORIZONTAL OUTPUT APPLICATION. Unit in mm 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter Cut-off 

Current 

ICEX 

Vce=2200V, Vbe=-2V 


■ 



Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=100mA, lc=0 


■ 

- 


Collector-Emitter 

Saturation Voltage 

VCE(sat) 

IC=1.5A, Ib=1.5A 


■ 



Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=1.5A, Ib=1.5A 

■ 

■ 



Transition Frequency 

fx 

Vce=5V, Ic=0.1A 

- 

4 

- 


Collector Output Capacitance 

Cob 

VCB=10V, Ie= 0, f=1.0MHz. 

- 


-■ 


Fall Time 

tf 

Icp=1.2A 

lBl(end')=0.55A 

- 


■ 
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SEMICONDUCTOR 

TOSHIBA 

TECHNICAL DATA 




COLLECTOR CURRENT Iq (A) DC CURRENT QAIN 



COLLECTOR-EMITTER VOLTAGE Vq^ (V) 


TOSHIBA CORPORATION 












































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


SWITCHING REGULATOR. 

DC-DC CONVERTER. AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEo(SUS)=300V(Min.) 

• VceV= 600V Blocking Capability 

. Excellent Switching Time ; tr*l/xs (Max.) , 

tf*0.7^s(Max.) 

MAXIMUM RATINGS (Ta=25"C) 


TOSHIBA TRANSISTOR 

MJE13002 

SILICON NPN TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 
Unit in mm 


a3MAX. 0ai±Qi 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

300 

V 

Collector-Emitter Voltage 


600 

V 

Emitter-Base Voltage 

vebo 

9 

V 


DC 

ic 

1.5 

— 

bhhi 

■IIHI 


Icp 

3 

■1 

Base Current 


Ib 

0.75 

■jUSi 



Pulse 

ibp 

1.5 


Emitter Current 

DC 

lE 

2.25 

A 



Pulse 

Iep 

4.5 


Collector Power Dissipation 


1.4 

W 

@Ta=25®C 

Derate Above 25®C 

^c 

11.2 

mW/°C 

Collector Power Dissipation 

T> 

40 

W 

@Ta*25®C 

Derate Above 25®C 

^c 

320 

mW/®C 

Junction Temperature 

Tj 

150 

®C 

Storage,Temperature Range 

Tstg 

-65-150 

®C 



1. BASE 

2. COLLECTOR 
Z. EMITTER 


Weight: O.Blg 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Juriction to Case 

Rth(j~c) 

3.12 

‘^C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

89 

‘’C/W 

Maximum Lead Temperature for Soldering 

Purposes (0.32mm from case for 5 seconds) 

Tl 

275 

®C 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc=25®C Unless otherwise noted) 


CHARACTERISTIC 


Collector-Emitter Voltage 


Collector Cut-off Current 

Emitter Cut-off Current 
DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 

Collector Output Capacitance 

Second Breakdown Collector 
Current with Base Forward 
Biased 

Clamped Inductive SOA 
dth Base Reverse Biased 


TEST CONDITION 


VCEO(SUS) I Ic=10mA, Ib=0 

Vce=600V, Vbe=-1.5V 
VcE=600V, Vbe=“1.5V 
Tc=100°C 



VeB=9V, Ic=0 
' VcE=2V, Ic=0.5A 
hFE(2) VcE=2V, Ic= 1A 
VCE(sat)l Tc=0»^A, Ib=0.1A 
VcE(sat)2 Ic=lA, Ib=0.25A 
VcE(sat)3 Ic=1»5A, Ib=0.5A 
IC=1A, Ib=0.25A 

VcE(sat)A 



Delay Time 

Switching Time 
Characteristics 

Rise Time 

(1) 

Storage Time 


Fall Time 

Switching Time 
Characteristics 
(2) 

Storage Time 

Crossover 

Time 


Fall Time 





MAX. 

UNIT 

- 

V 

1 

mA 

5 

mA 

1 

mA 

AO 


25 


0.5 


1 


3 

V 

1 



VBE(sat)l Ic=Q»5A, Ib=0.1A _ 

VBE(sat)2 IC=TA, Ib=0.25A _ 

„ TC=1A, Ib=Q.25A 

T..100-C 

f T VcE=10V,Ic=100mA,f=lMHz 

VcB=10V, lE=0 
° f=0.1MHz 

Ref. Figure 

RBSOA Ref. Figure 

td Resistive Load 


Resistive Load 
(Vcc=125V, Ic=lA 
lBl=~TB2*0*2A,tp=25^s 
Duty Cycle <1%) 

Inductive Load 
(IC*1A, Vclamp=300V 
Ib 1'0.2A, VBE(off)=-5V 
Tc-lOO'C) 



























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

MJE13003 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR. 

DC-DC CONVERTER, AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEO(SUS)*AOOV(Min.) 

. VceV= 700V Blocking Capability 

. Excellent Switching Time : tr=lws(Max.), 

tf=0. 7/is(Max.) 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 
Unit in mm 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

AOO 

V 

Collector-Emitter Voltage 

VCEV 

700 

V 

Emitter-Base Voltage 

Vebo 

9 

V 


DC 

Ic 

1.5 

mm 



Pulse 

Icp 

3 

H 


DC 

Ib 

0.75 

A 1 



Pulse 

ibp 

1.5 



DC 

ie 

2.25 

A 



Pulse 

lEP 

A.5 


Collector Power Dissipation 

Pc 

l.A 

W 

@Ta=25°C 

Derate Above 25®C 

11.2 

mW/®C 

Collector Power Dissipation 

Pc 

AO 

W 

@Ta=25°C 

Derate Above 25®C 

320 

mW/®C 

Junction Temperature 

Tj 

150 

®C 

Storage Temperature Range 

Tstg 

-65-'150 

®C 




1. BASE 

2. COLLECTOR 
2. EMITTER 


Weight: O.Slg 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


3.12 

®c/w 

Thermal Resistance, Junction to Ambient 

HBjBSSH 

89 

®c/w 

Maximum Lead Temperature for Soldering 

Purposes (0.32mm from case for 5 seconds) 

Tl 

275 

®c 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc“25°C Unless otherwise noted) 


CHARACTERISTIC 


Collector-Emitter Voltage 



TEST CONDITION 

MIN. 

IC*10mA, Ib=0 

400 


MIN. TYP. MAX. UNIT 


Collector Cut-off Current 


Emitter Cut-off Current 
DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 

Collector Output Capacitance 

Second Breakdown Collector 
Current with Base Forward 
Biased 


Clamped Inductive SOA 
with Base Reverse Biased 


Vce=700V, Vbe=-1.5V 
ICEV Vce=700V, Vbe=-1.5V 
Tc=100°C 

Tebo VeB=9V, Ic=0 _ 

^FE(l) VcE=7V, 1c=0-5A 

I^FE(2) VcE=2V, 1c=1A _ 

VCE(sat)l Ic=0»5A, Ib= 0.1A 
VCE(sat)2 IC=1A, Ib= 0.25A 
VCE(sat)3 Ic=1»5A, Ib=0.5A 
IC=1A, Ib=0.25A 


VBE(sat)l Ic=0-5A, Ib= 0.1A 
VBE(sat)2 Ic=lA, Ib=0.25A 
^C=1A, Ib=0.25A 

VBE(sat)3 


VBE(sat)3 

fT 

Cob 


VcE=10V, Ic= 100mA, f = IMHz 


VcB=10V, Ie=0 
f=0.1MH2 


Is/b Ref. Figure 



Switching Time 
Characteristics 
( 2 ) 


Crossover 

Time 


Fall Time 


Ref. Figure 

Resistive Load 
(Vcc=12.5V, Ic=lA 
Tb1*-‘Ib 2=C*2A, tp=25// 
Duty Cycle <1%) 


Inductive Load 
(IC*1A, Vclamp=300V 
Ib1*0.2A, VBE(off)’=“5V 
Tc«100‘^C) 







































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

MJE13004 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR. 

DC-DC CONVERTER, AC-DC INVERTER. 

HIGH VOLTAGE. HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES; 

• VcEO(SUS)=300V(Min.) 

• VceV= 600V Blocking Capability 

. Excellent Switching Time ; tr=0. 7/iS (Max. ) , 

tf=0.9/is(Max.) 


INDUSTRIAL APPLICATIONS 

_ Unit in mm 



mXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


Collector-Emitter Voltage 


Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current - 

Pulse 

T, DC 

Base Current - 

Pulse 

DC 

Emitter Current - 

_ Pulse 

Collector Power Dissipation 
@Ta=25®C Derate Above 25°C 

Collector Power Dissipation 
@TA=25°C (Derate Above 25®C 
Junction Temperature 
Storage Temperature Range 


RATING 


300 


600 


8 


2 


_ ^ 

_ 6 

12 

2 

16 

75 

600 

150 

-65'-150 







f f 

1. 

BASE 

2. 

COLLECTOR (HEAT SINK) 

3l 

EMITTER 

JEDEC 

TO-2 20AB 

El A J 

SC-46 

TOSHIBA 

2-10A3A 


Mounting Kit No. AC75 
Weight ; 1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance, Junction to Ambient 


Maximum Lead Temperature for Soldering 
Purposes (0.32mm from case for 5 seconds) 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc=25®C Unless otherwise noted) 


CHARACTERISTIC 


"ollector-Emitter Voltage 


'ollector Cut-off Current 

Emitter Cut-off Current 
)C Current Gain 




ase-Emitter 
aturation Voltage 


ransition Frequency 
ollector Output Capacitance 

econd Breakdown Collector 
urrent with Base Forward 


d 


lamped Inductive SOA 
ith Base Reverse Biased 



Delay Time 




Fall Time 


Storage Time 


Crossover 

Time 


Fall Time 


TEST CONDITION 

MIN. 

IC*10mA, Ib=0 


Vce*600V, Vbe=-1.5V 

- 

VgE=-1.5V 

Tc=100‘’C 

- 

VeB=9V, Ic=0 

- 

VcE=5V, Ic=1A 

10 

VcE=5V, Ic=2A 

8 

IC=1A. Ib=0.2A 

- 

IC=2A, Ib=0.5A 

- 

Ic=4A, Ib=1A 

- 

IC=2A, Ib=0.5A 

Tc=100®C 

■ 

IC=1A, Ib=0.2A 

- 

IC=2A, Ib=0.5A 

- 

Ic=2A, Ib=0..5A 

Tc=100°C 

- 

VcE=10V,Ic=500mA,f=lMHz 

4 

VCB=10V, lE=0 


f=0.1MHz 


Ref. Figure 


Ref. Figure 


Resistive Load 

- 

(Vcc=125V, Ic=2A 

- 

Ib1=-Ib2=0.4A tp=25AS 

- 

Duty Cycle <1%) 

- 


MIN. TYP. MAX. UNIT 



Inductive Load 
(IC=2A, Vclamp=300V 
Ib 1=0.4A, VBE(off)*-5V 
Tc^lOO^C) 


- 

|QQ[ 

- 

1.5 

- 

- 

55 

- 





- 

0.1 

- 

0.7 

- 

4 

- 

0.9 

- 

4 

- 

0.9 































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

MJE13005 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR. 

DC-DC CONVERTER. AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEO(SUS)®^OOV(Min.) 

• VceV= 700V Blocking Capability 

. Excellent Switching Time : tr*0. 7/iS(Max. ) , 

tf*0.9/is(Max.) 



MAXIMUM RATINGS (Ta-25‘*C) 


CHARACTERISTIC 


Collector-Emitter Voltage 


Collector-Emitter Voltage 


Emitter-Base Voltage 


DC 

Collector Current _ 

Pulse 

DC 

Base Current _ 

Pulse 

T, . ^ DC 

Emitter Current _ 

Pulse 

Collector Power Dissipation 
@Ta=25®C Derate Above 25®C 

Collector Power Dissipation 
@Ta=25®C Derate Above 25°C 

Junction Temperature 
Storage Temperature Range 


RATING UNIT 



4 

6 

12 
’ 1 
16 

__ 

600 

150 

-65-150 


INDUSTRIAL APPLICATIONS 

_ Unit in mm 

IQ3MAX. ^3.6±a2 




JEDEC 

T0-220AB 

El A J 

SC-46 

TOSHIBA 

2-10A3A 

Mounting 

Kit Ko. AC75 

Weight : 

1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance. Junction to Atiibient 


Maximum Lead Temperature for Soldering 
Purposes (0.32mm from case for 5 seconds) 


SYMBOL 


Rth(j-c) 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc=25®C Unless otherwise noted) 


TEST CONDITION 


CHARACTERISTIC 

SYMBOL 

Collector-Emitter Voltage 

VCEO(SUS) 


MIN. TYP. MAX. UNIT 


Collector Cut-off Current 

Emitter Cut-off Current 
DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 
Collector Output Capacitance 

Second Breakdown Collector 
Current with Base Forward 
Biased 

Clamped Inductive SOA 
with Base Reverse Biased 

Delay Time 

Switching Time Rise Time 

Characteristics - 

( 1 ) Storage Time 

Fall Time 


Btorage Time 




VcE*700V, Vbe=-1.3V 
Tc=100‘^C 

VeB=9V, Ic=0 


VcE=5V, Ic=1A 


VCE(sat)ipc=lA, Ib=0.2A _ 

VCE(sat)2 Tc=2A, Ib=0.5A _ 

VCE(sat)3 Ic=AA, Ib=1A _ 

Ic=2A, Ib=0.5A 
CE(sat)4 Tc=100®C 

VBE(sat)l Tc=TA, Ib=0.2A _ 

y.BE(sat)2 Ic=2A, Ib=0.5A _ 

1c=2A, Ib=0.5A 

"BE(sat)3 _ 

fT VcE=10V,Ic=300mA,f=lMHz 

VcB=10V, lE=0 
Cob 

f=0.1MHz 


VBE(sat)3 

fT 

Cob 



RBSOA Ref. F 
td 


Switching Time 
Characteristics 
( 2 ) 


Irossover Tim 
^'all Time 




Resistive Load 
(Vcc=125V, Ic=2A 
IB1=“Ib 2=0.4A tp=25/^s 
Duty Cycle <1%) 


Inductive Load 


(Ic® 2A, Vclamp*300V 
Ib 1=0.4A, VBE(off)’=-5V 


■ Tc»100®C) 

- 
































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


SWITCHING REGULATOR. 

DC-DC CONVERTER. AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcE0(SUS)=300V(Mih.) 

• VcEV^^OOV Blocking Capability 

. Excellent Switching Time : tr=l. 5/zs (Max. ) , 

tf=0. 7/iS (Max.) 


TOSHIBA TRANSISTOR 

MJE13006 

SILICON NPN TRIPLE DIFFUSED TYPE 


INDUSTRIAL APPLICATIONS 



MAXIMUM RATINGS (Ta:^25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

300 

V 

Collector-Emitter Voltage 

VCEV 

600 

■■ 

Emitter-Base Voltage 

vebo 

9 

V 

Collprtnr Oiirr^nf- 

DC 

ic 

8 

B 



Pulse 

Icp 

16 

B 


DC 

ib 

4 




Pulse 

I BP 

8 



DC 

Ie 

12 

A 



Pulse 

IeP 

24 


Collector Power Dissipation 

Pc 

2 

W 

@Ta=25®C 

Derate Above 25®C 

16 

mW/°C 

Collector Power Dissipation 

Pc 

80 

W 

@Ta=25°C 

Derate Above 25®C 

640 

mW/°C 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-65-150 




1. BASE 

2. COLLECTOR (HEAT SINK) 

3. EMITTER 


JEDEC 

T0-220AB 

El A J 

SC-46 

TOSHIBA 

2-10A3A 


Mounting Kit No. AC75 
Weight : 1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 


Thermal Resistance, Junction to Case 

Rth(j-c) 

1.56 

IH^H 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 


Maximum Lead Temperature for Soldering 

Purposes (0.32mm from case for 5 seconds) 

Tl 


“C 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc=25®C Unless otherwise noted) 


CHARACTERISTIC 


Collector-Emitter Voltage 


Collector Cut-off Current 

Emitter Cut-off Current 
DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 

Collector Output Capacitance 

Second Breakdown Collector 
Current with Base Forward 
Biased 

Clamped Inductive SOA 
with Base Reverse Biased 


TEST CONDITION 


VCEO(SUS) Ic^lOmA, Ib=0 _ 

Vce=600V, Vbe=-1.5V 
VCE-600V, Vbe=- 1.5V 
Tc=100'’C 

TeBO Veb=9V, Ic= 0 
hFE(l) Vce=5V, Ic=2A 


VcE=5V, Ic=5A 


TYP. MAX. UNIT 



VcE(sat)4 


IC=5A, Ib=1A 
IC=8A, Ib=2A 
IC=5A, Ib= 1A 
Tc=100°C 


VBE(sat)l Tc=2A, Ib= 0.4A 
VBE<sat)2 Tc=3A, Ib=1A 
IC=5A, Ib= 1A 
Tc=100‘’C 


VBE(sat)3 

fT 

Cob 


VCE=10V, f=lMH2 

VCB=10V, Ie=0 
f=0.1MHz 




Delay Time 

Switching Time "TT ~ 
Characteristics Time _ 

(1) Storage Time 

Fall Time 

Switching Time Storage Time 
Characteristics - 

(2) Crossover 
Time 


Ref. Figure 


Resistive Load 

- 

(Vcc=125V, Ic=5A 

- 

IB1=“Ib 2=1A, tp=25^s 


Duty Cycle <1%) 

- 

Inductive Load 


(IC=5A, Vclamp»=300V 
Ibi-= 1A, VBE(off)““5V 


Tc'100®C) 




- 7 ' 



























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

M J E 1 3 0 0 7 

SILICON NPN TRIPLE DIFFUSED TYPE 


SWITCHING REGULATOR. 

DC-DC CONVERTER, AC-DC INVERTER. 

HIGH VOLTAGE. HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEO(SUS)=^OOV(Min.) 

. Vcev® 700V Blocking Capability 
. Excellent Switching Time : tr=l.(Max.) 

tf=0. 7/<s(Max.) 


MAXIMUM RATINGS (Ta=25‘’C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

400 

V 

Collector-Emitter Voltage 

VCEV 


V 

Emitter-Base Voltage 

Vebo 

9 

V 

Collector Current 

DC 

ic 

8 

B 



Pulse 

ICP 

16 

B 

Ba‘?e Current 

DC 

IB 

4 

A 



Pulse 

Ibp 

8 


Emitter Current 

DC 

Ie 

12 

A 



Pulse 

iep 

24 


Collector Power Dissipation 

Pc 

2 

W 

@Ta=25®C 

Derate Above 25®C 

16 

mW/®C 

Collector Power Dissipation 

p^ 

80 

W 

@Ta=25°C 

Derate Above 25°C 

^c 

640 

mW/°C 

Junction Temperature 

Tj 

150 

‘’C 

Storage Temperature Range 

Tstg 

-65-150 

"C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


JEDEC 

TO-220AB 

EIAJ 

SC-4 6 

TOSHIBA 

2-10A3A 

Mounting 

Kit No. AC75 

Weight : 

1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


1.56 

‘^C/W 

Thermal Resistance, Junction to Ambient 


62.5 

'c/w 

Maximum Lead Temperature for Soldering 

Purposes (0.32mm from case for 5 seconds) 

Tl 

275 

"c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted) 


TEST CONDITION 


IC=10mA, Ib=0 


VCE-700V, Vbe=-1«3V 
Vce=700V, Vbe=~1.5V 
Tc=100‘'C 

VeB=9V, Ic=0 


CHARACTERISTIC 

SYMBOL 

Collector-Emitter Voltage 


Collector Cut-off Current 

ICEV 

Emitter Cut-off 

Current 

Tebo 

DC Current Gain 


^FEd) 



hFE(2) 



VcE(sat)l 


VcE(sat)2 

Saturation Voltage 

'^CE(sat)3 



VcE(sat)4 



VBE(sat)l 

Base-Emitter 


VBE(sat)2 

Saturation Voltage 




VBE(sat)3 

Transition Frequency 

fT 

Collector Output 

Capacitance 

Cob 

Second Breakdown 

Collector 


Current with Base Forward 

Ts/b 

Biased 



1 Clamped Inductive SOA 

RR<?OA 

with Base Revers 

e Biased 



Delay Time 

td 

Switching Time 
Characteristics 

Rise Time 

tr 

(1) 

Storage Time 

*^stg 


Fall Time 

tf 


MIN. TYP. MAX. UNIT 


V 



IC=5A, Ib= 1A 
Tc=100°C 


IC=5A, Ib= 1A 
Tc=100‘’C 

10V,I500mA,f=IMHz 

VcB=10V, Ie= 0 
f=0.1MHz 

Ref. Figure 

Ref. Figure 

Resistive Load 
(Vcc=125V, Ic=5A 
Ib 1="^B2=1A, tp=25/iS 
Duty Cycle <1%) 


Inductive Load 
(Ic* 5A, Vclamp=300V, 
IbI'IA, VBE(off)'”5V 
Tc«100‘’C) 



0.7 







































TOSHIBA TRANSISTOR 

MJE 1 3 008 

SILICON NPN TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 
Unit in mm 


SWITCHING REGULATOR. 

DC-DC CONVERTER, AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEO(SUS)*300V(Min.) 

• V(^£v= 600V Blockng Capability 

. Excellent Switching Time ; ti-=l/^s(Max.), 

tf=0. 7/xs(Max.) 

MAXIMUM RATINGS (Ta=25°C) 




t 

1. 

f 1 

BASE 

2. 

COLLECTOR(HEAT SINK) 

a 

EMITTER 

JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10A3A 


Mounting Kit No. AC75 
Weight ; 1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j“c) 

1.25 

"c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

®c/w 

Maximum Lead Temperature for Soldering 

Purposes (0.32mm from case for 5 seconds) 

Tl 

275 

"c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Tc*=25®C Unless otherwise noted) 


CHARACTERISTIC 


Collector-Emitter Voltage 


Collector Cut-off Current 

Emitter Cut-off Current 
DC Current Gain 


Collector-Emitter 
Saturation Voltage 


SYMBOL 


VcEO(SUS) 


TEST CONDITION 


TYP. MAX. UNIT 



VcE(sat)A 


Base-Emitter 
Saturation Voltage 


Transition Frequency 

Collector Output Capacitance 

Second Breakdown Collector 
Current with Base Forward 
Biased 

Clamped Inductive SOA 
with Base Reverse Biased 

Delay Time 

Switching Time Time 

Characteristics _ 

(1) Storage Time 

Fall Time 


Switching Time Time 

Characteristics - 

(2) Crossover 
Time 



VBE(sat)3 

fT 

Cob 



Vce*600V, Vbe=-i.5v 

- 

Vce'600V, Vbe*- 1.3V 
Tc=100®C 

- 

VeB=9V, Ic=0 

- 

Vce=3V, Ic=5A 

8 

Vce=3V, Ic= 8 A 

6 

IC=3A, 1b=1A 

- 

IC= 8 A, Ib=1.6A 

- 

Ic=12A, Ib=3A 

- 

IC= 8 A, 1b=1.6A 

Tc=100'C 


IC=3A, Ib=1A 

- 

IC= 8 A, Ib=1.6A 

- 

IC= 8 A, Ib=1.6A 

Tc=100®C 

- 

VcE=10V,Ic=300mA,f=lMHz 

A 

VcB=10V, lE=0 

f=0.1MHz 

- 

Ref. Figure 


Ref. Figure 


Resistive Load 

- 

(Vcc=125V, Ic= 8 A 

- 

Ib 1 ’=~Ib 2 = 1 « 6 A, tp=25^s 

- 

Duty Cycle <1%) 

- 

Inductive Load 
(Ic* 8 A, Vclamp=300V, 

- 

Ib 1'1.6A, VBE(off)*=-3V 
Tc»=100®C) 




1 

mA 

AO 




0.1 us 


0.7 us 


0.7 us 

































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


SWITCHING REGULATOR. 

DC-DC CONVERTER. AC-DC INVERTER. 

HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. 

SPECIFICATION FEATURES: 

• VcEO(SUS)=^OOV(Min.) 

• VceV= 700V Blocking Capability 

. Excellent Switching Time : tr=l/is (Max.), 

tf-0. 7/is(Max.) 


TOSHIBA TRANSISTOR 

MJ E 1 3 0 0 9 

SILICON NPN TRIPLE DIFFUSED TYPE 


INDUSTRIAL APPLICATIONS 



MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

400 

V 

Collector-Emitter Voltage 

VCEV 

700 

V 

Emitter-Base Voltage 

V.EBO 

9 

V 

Collf»rtor Ciirrpnt 

DC 

ic 

12 




Pulse 

^CP 

24 

Hi 

Rp.cjp Ciirrpnf 

DC 

IB 

6 

A 



Pulse 

I BP 

12 


F.rm'ffpr Current 

DC 

Ie 

18 

A 



Pulse 

IeP 

36 


Collector Power Dissipation 

Pc 

2 

W 

@13=25°C 

Derate Above 25®C 

16 

mW/°C 

Collector Power Dissipation 


100 

W 

@Ta=25®C 

Derate Above 25°C 

^ c 

800 

mW/^C 

Junction Temperature 

Tj 

150 

i “c 

Storage Temperature Range 

Tstg 

-65-150 




1. BASE 

2. COLLECTOR (HEAT SINK) 

3. EMITTER 


JELEC 

T0-220AB 

El A J 

SC-46 

TOSHIBA 

2-10A3A 


Mounting Kit No. AC75 
Weight : 1.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.25 

:x 
■— 
CJ 
o 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

®c/w 

Maximum Lead Temperature for Soldering 

Purposes (0.32nim from case for 5 seconds) 

Tl 

275 

“c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


MJE13009 


ELECTRICAL CHARACTERISTICS (Tc=25®C Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter Voltage 

VCEO(SUS) 

IC=10mA, Ib=0 

400 

- 

- 

V 




V-e=7oOV, Vbe=-1.5V 

- 

- 

1 

mA 

Collector Cut-off Current 

ICEV 

Vce=700V, Vbe=- 1.5V 
Tc=100'’C 

- 

fl 


mA 

Emitter Cut-off 

Current 

Iebo 

VeB=9V, Ic=0 

- 

- 

1 

mA 

DC Current Gain 

hFE(l) 

Vce=5V, Ic=5A 

8 

- 

40 


hFE(2) 

VcE=5V, Ic=8A 

6 

- 





VcE(sat)l 

IC=5A, Ib=1A 

- 

- 

1 




VcE(sat)2 

Ic=8A, Ib=1.6A 


- 

1.5 


Collector-Emitter 

Saturation Voltage 

VcE(sat)3 

IC=12A, Ib=3A 

- 

- 

3 

V 

VcE(sat)4 

IC=8A, Ib=1.6A 

Tc=100®C 

■ 

■ 





VBE(sat)l 

IC=5A, Ib=1A 

- 

- 

1.2 


Base-Emitter 


VBE(sat)2 

Ic=8A, Ib=1.6A 

- 

- 

1.6 

Y 

Saturation Voltage 

VBE(sat)3 

Ic=8A, Ib=1.6A 

Tc=100°C 

■ 

■ 

B 


Transition Frequency 

fT 

VcE=10V,Ic=500mA,f=lMHz 

T 

- 

- 

MHz 

Collector Output 

Capacitance 

Cob 

Vcb=10V, Ie=0 

f=0.1MHz 

■ 


- 

pF 

Second Breakdown Collector 
Current with Base Forward 
Biased 

Ts/b 

Ref. Figure 

■ 




Clamped Inductive SOA 
with Base Reverse Biased 

RBSOA 

Ref. Figure 

■ 





Dealy Time 

td 

Resistive Load 

- 

- 

0.1 

MS 

Switching Time 
Characteristics 

Rise Time 

tr 

(Vcc=125V, Ic=8A 


- 

1 

MS 

(1) 

Storage Time 

tstg 

Tb1=“'Ib 2=1*6A, tp=25/LS 

- 

- 

3 

MS 


Fall Time 

tf 

Duty Cycle <1%) 

- 

mi 

imi 

MS 

Switching Time 
Characteristics 

Storage Time 

tsv 

Inductive Load 

(IC=8A, Vclamp'=300V, 

■ 

■ 

B 

MS 

(2) 

Crossover 

Time 

tc 

Ib1'1.6A, VBE(off)=-5V 
Tc'100°C) 

■ 

D 

0.7 

MS 


































TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 2 9 

SILICON NPN TRIPLE DIFFUSED TYPE 



HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=30W @Tc=25®C 
. High Collector Current : Ic(DC)=lA(Max.) 

. High DC Current Gain : hFE=^0(Min.) @Vce=4V, Ic= 0.2A 
. Complementary to TIP30 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC SYMBOL RATING 


Collector-Base Voltage VcBO AO 


Collector-Emitter Voltage VcEO AO 

Emitter-Base Voltage VebO 5 

Collector Current _^5_ ^ 

Pulse ICP 

Continuous Base Current Ig 0.4 

Collector Power Ta=25'*C p 2 

Dissipation _ Tc=25°C ^ 30 

Undamped Inductive Load ^ .... 

Energy ®S/B 32 

Junction Temperature Tj 150 

Storage Temperature Range Tstg “65 ~150 


INDUSTRIAL APPLICATIONS 

Unit in mm 




1. BASE 

2 . COLLECTOR (HEAT SINK) 

3 . EMITTER 


JEDEC 

TO-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance, Junction to Ambient 


Maximum Lead Temperature for Soldering 
Purposes (3.2inm from case for 10 seconds) 


SYMBOL 


Rth(j-c) 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATIOINJ 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


T I P 2 9 


ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=30inA, Ib=0 

40 

■ 

- 

V 

Collector Cut-off Current 

Tceo 

VcE=30V, Ib=0 

- 

- 

0.3 

mA 

Collector Cut-off Current 

Ices 

Vce=A0V, Vbe=0 

- 

- 

0.2 

mA 

Emitter Cut-off Current 

lEBO 

VeB=3V, Ic=0 

- 

- 

1 

mA 

DC Current Gain 

hFE(l) 

Vce=AV, Ic=0.2A 

40 

- 

- 


hFE(2) 

VcE=^V, Ic=lA 

15 

- 

75 

Base-Emitter Voltage 

vbe 

VcE=AV, Ic=1A 

- 

- 

1.3 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=1A, lB=125mA 

- 

- 

0.7 

V 

Small-Signal Current Gain 

hfe 

VCE=10V, Ic=0.2A 

f=lkHz 

20 

- 

- 


Small-Signal Current Gain 

Ihfel 

VcE=10V, Ic=0.2A 

f=lMHz 

3 

- 

- 


Switching Time 

Turn-on Time 

ton 

IC=1A, lBl=-lB2=10Ui'tiA 
VBE(off)=-"^* 3V, RL=30ii 

- 

0.5 

- 

/iS 

Turn-off Time 

toff 

- 

2.0 

- 



















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 2 9 A 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=30VJ @Tc=25°C 
. High Collector Current : Ic(DC)“TA(Max.) 

. High DC Current Gain : hFE=^0(Min.) @VcE=^V, Ic=0.2A 
. Complementary to TIP30A 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25®C) 
CHARACTERISTIC 


Collector-Base Voltage 

Collector-Emitter Voltage 

Emitter-Base Voltage 

^ « DC 

Collector Current _ 

Pulse 

Continuous Base Current 

Collector Power Ta=25®C 

Dissipation ~Tc^25^ 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 

VCBO 

VCEO 

vebo 

IC 

ICP 

IB 


RATING 


60 


150 

-65'-ISO 




1. BASE 

2 . COLLECTOR (HEAT SIl 
a EMITTER 


JEDEC 

mn^am 

EIAJ 

SC-46 1 

TOSHIBA 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

lEBBIBSH 

4.17 

'c/w 

Thermal Resistance, Junction to Ambient 

[IQSBSSIIIfl 

62.5 

“C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 2 9 A 


ELECTRICAL CHARACTERISTICS (13-25*0 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 


UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=30mA, Ib=0 


■ 

■ 

V 

Collector Cut-off Current 

ICEO 

VcE=30V, Ib=0 

- 

- 

0.3 


Collector Cut-off Current 

Ices 

Vce=60V, Vbe=0 

- 


0.2 


Emitter Cut-off Current 

iebo 

VeB=5V, Ic=0 

- 

- 

1 


DC Current Gain 

hpEd) 

Vce=AV, IC-0.2A 


- 

- 


hFE(2) 

VCE=^V, Ic=lA 

15 

- 


Base-Emitter Voltage 

Vbe 

VCE=-^V, Ic=lA 

- 

- 

1.3 


Collector-Emitter 

Saturation Voltage 

'^CE(sat) 

IC=1A, lB=125mA 

■ 

m 

mm 


Small-Signal Current Gain 

hf e 

VcE=10V, Ic=0.2A 

f=lkHz 

20 

■ 

■ 


Small-Signal Current Gain 

Ihfel 

VcE=10V, Ic=0.2A 

f=lMHz 

3 

■ 

■ 


Switching Time 

Turn-on Time 

ton 

IC=1A, lBl=-lB2=100mA 
VBE(off)=-4.3V, RL=30a 

- 


- 


Turn-off Time 

toff 

- 

2.0 

- 

























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 2 9 B 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=30W @Tc*25‘’C 
. High Collector Current : Ic(DC)=lA(Max.) 

. High DC Current Gain : hFE=^0(Min.) @VcE=^V, Ic=0.2A 
. Complementary to TIP30B 


MAXIMUM RATINGS (Ta=25®C) 

CHARACTERISTIC SYMBOL 

Collector-Base Voltage VcBO 

Collector-Emitter Voltage VcEO 

Emitter-Base Voltage Vebq 

1 Collector Current —- — - 

Pulse ICP 

Continuous Base Current Ib 

Collector PowerI Ta=25°C „ 


Collector Power 
Dissipation 


Tc=25°C I 


Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


RATING 

80 

80 

5 

1 

3 

0.4 

2 

30 


150 

-65-150 


INDUSTRIAL APPLICATIONS 

Unit in mm 


1Q3MAX, 036±Q2 




1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


JEDEC 

TO-220AB 

EIAJ 

SC-46 

TOSHIBA 

2-lOAlA 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

Thermal Resistance, Junction to Case 

Rth(j-c) 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

Maximum Lead Temp,erature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta 

=25°C) 

CHARACTERISTIC 

SYMBOL 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

Collector Cut-off Current 

ICEO 

Collector Cut-off Current 

Tces 

Emitter Cut-off Current 

Iebo 

DC Current Gain 

^FE(l) 


^FE(2) 

Base-Emitter Voltage 

Vbe 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

Small-Signal Current Gain 

life 

Small-Signal Current Gain 

1 hfe 1 

_ _ , . Turn-on Time 

Switching Time 

ton 

Turn-off Time 

toff 



! 






















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 2 9 C 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc^^TOW @Tc*25®C 
. High Collector Current : Ic(DC)=lA(Max.) 

. High DC Current Gain : hFE=40(Min.) @VcE=^V, Ic=0.2A 
. Complementary to TIP30C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

Collector Current . - 

Pulse 

Continuous Base Current 

Collector Power Ta=25®C 

Dissipation Tc=25®C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 


VCBO 

VCEO 

VEBO 

IC 

TCP 

IB 


RATING 


100 

100 

5 

1 

3 

0.4 

2 

30 


150 

-65-150 




Weight 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


4.17 

®C/W 

Thermal Resistance, Junction to Ambient 


62.5 

‘^C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T ( P 2 9 C 


JL 


ELECTRICAL CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=30niA, Ib=0 

100 

■ 

■ 

V 

Collector Cut-off Current 

ICEO 

Vce=60V, Ib=0 

- 

- 


mA 

Collector Cut-off Current 

Ices 

VcE=100V, Vbe=0 

- 

- 



Emitter Cut-off Current 

iebo 

VeB=5V, Ic=0 

- 

- 

1 


DC Current Gain 

hpEd) 

VcE“4V, IC-0.2A 

40 

- 

- 


hFE(2) 

VcE“AV, Ic=1A 

15 

- 

75 

Base-Emitter Voltage 

VbE 

VcE=^V, Ic=lA 

- 

- 

1.3 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=1A, lB=125mA 

- 

■ 

0.7 

V 

Small-Signal Current Gain 

hf e 

VcE=10V. Ic=0.2A 
f=lkHz 


D 

- 


Small-Signal Current Gain 

Ihfel 

VcE=10V. Ic=0.2A 

f=lMHz 


■ 

- 


Switching Time 

Turn-on Time 

ton 

1C=1A, lBl=-lB2=100mA 
VBE(off)=-4.3V, RL=30n 

- 

0.5 

- 

/IS 

Turn-off Time 

toff 

- 

2.0 

- 























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 0 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc*30W @Tc=25®C 
. High Collector Current : Ic(DC)=“TA(Max.) 

. High DC Current Gain : hFE=^0(Min.) @Vce=-AV, Ic=-0.2A 
. Complementary to TIP29 



MAXIMUM RATINGS (Ta=25‘’C) 


CHARACTERISTIC SYMBOL 


Collector-Base Voltage VcBO 


Collector-Emitter Voltage VcEO 

Emitter-Base Voltage VebO 

Collector Current _ 

Pulse ICP 

Continuous Base Current IB 

Collector Power I Ta=25®C 


Collector Power 
Dissipation 


Tc»25®C 


Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


RATING 


-40 



INDUSTRIAL APPLICATIONS 

Unit in mm 


150 

-65'-150 





1. BASE 

2 . COLLECTOR (HEAT SINK) 

3 . EMITTER 




T0-220AB 


EIAJ 

SC-46 

TOSHIBA 

2-lOAlA 


Weight ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

Thermal Resistance, Junction to Case 

Rth(j-c) 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 3 0 


ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 



















HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc-30W @Tc*25®C 
. High Collector Current ; Ic(Dc)=-lA(Max.) 

. High DC Current Gain : hFE=40(Min.) @Vce=-4V, Ic=- 0.2A 
. Complementary to TIP29A 


MAXIMUM RATINGS (Ta=25®C) 



Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


4.17 

“C/W 

Thermal Resistance, Junction to Ambient 


62.5 

•’c/w 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

bh 

260 

"C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 


rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 3 0 A 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 0 B 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=30W @Tc=25®C 
. High Collector Current : Ic(DC)=“lA(Max.) 

. High DC Current Gain : hFE=^0(Min.) @VcE=~AV, Ic=-0.2A 
. Complementary to TIP29B 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current _ 

Pulse 

Continuous Base Current 

Collector Power Ta=25®C 

Dissipation Tc=25®C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 


VCBO 

VCEO 

VEBO 

ic 

TCP 

IB 





Weight : 1.9g 


150 

-65-150 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

Thermal Resistance, Junction to Case 

Rth(j-c) 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

tl 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25'’C) 


CHARACTERISTIC 


SYMBOL 

















TOSHIBA TRANSISTOR 

T I P 3 OC 

SILICON PNP TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 

Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=30W @Tc=25®C 
. High Collector Current : Ic(DC)=”TA(Max.) 

. High DC Current Gain : hpE^'^UCMin.) @VcE=~AV, Ic=-0.2A 
. Complementary to TIP29C 


MAXIMUM RATINGS (Ta=25°C) 




THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 
Thermal Resistance, Junction to Ambient 

Maximum Lead Temperature for Soldering 
Purposes (3.2mm from case for 10 seconds) 



. The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25*C) 


CHARACTERISTIC 

SYMBOL 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

Collector Cut-off Current 

ICEO 

Collector Cut-off Current 

Ices 

Emitter Cut-off Current 

lEBO 

DC Current Gain 

liFE(l) 

hFE(2) 

Base-Emittei: Voltage 

vbe 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 


Switching Time 


TEST CONDITION 

MIN. 

IC--30mA, Ib*0 

-100 

Vce=~60V, Ib=0 

- 

VcE=-100V, Vbe=0 

- 

Veb=-5V, Ic=0 

- 

Vce=-4V, Ic=-0.2A 

40 

Vce=-4V, Ic=-1A 

15 

vce=-av, Ic=-1A 

- 

Ic=-1A, lB=-125mA 

- 

VcE=-10V, Ic—0.2A 

20 

f*lkHz 

VcE=”10V, Ic—0.2A 

f==lMHz 


IC=-1A, lBl“-lB2=-100niA 

- 

VBE(off)-4.3V, Rl=30Q 

i 


MIN. TYP. MAX. UNIT 

















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 1 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=AOW @Tc-25®C 
. High Collector Current : Ic(DC)=3A(Max.) 

. High DC Current Gain : hFE=25(Min.) @Vce=AV, Ic= 1A 
. Complementary to TIP32 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta-25’’C) 
CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current _ 

Pulse 

Continuous Base Current 

Collector Power Ta=25®C 

Dissipation Tc=25°C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 

VCBO 

VCEO 

Vebo 

ic 

ICP 

ib 


RATING 


40 


150 

-65'-150 




Weight 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.125 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth (i-a) 

62.5 

®C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2inm from case for 10 seconds) 

tl 

260 

“C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 1 A 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc^AOW, @Tc=25®C 
. High Collector Current ; Ic(DC)=3A(Max.) 

. High DC Current Gain : hpE=25(Min.) @VcE=^V, Ic=lA 
. Complementary to TIP32A 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 



Collector Current 


Continuous Base Current 
Collector Power I Ta=25®C 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 


Collector-Emitter Voltage 

VCEO 

60 

V 

Emitter-Base Voltage 

vebo 

5 

V 



Weight : 1.9g 


Collector Power 
DissipatrLon 


Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


150 

-65 --150 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.125 

‘’C/W 

Thermal Resistance, Junction to Ambient 

Hth(j-a) 

62.5 

"C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

tl 

260 

“c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 

























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 1 B 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=A0W @Tc*25®C 
. High Collector Current ; Ic(DC)=3A(Max.) 

. High DC Current Gain : hFE’=25(Min.) @Vce=AV, Ic= 1A 
. Complementary to TIP32B 


MAXIMUM RATINGS (Ta=25‘’C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


1Q3MAX 




1.5 MAX. 


036±a2 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

80 

V 

Collector-Emitter Voltage 

VCEO 

80 

V 

Emitter-Base Voltage 

Vebo 

5 

V 

Collector Current 

DC 

ic 

3 

B 

Pulse 

TCP 

5 

B 

Continuous Base Current 

IB 

1 

A 

Collector Power 

Ta=25®C 

Pc 

2 

W 

Dissipation 

Tc=25®C 

40 

Undamped Inductive Load 

Energy 

Es/B 

32 

mJ 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-65^150 

"C 




1 


: 

t- 

= 


tn d 

hi M 



1 



pi 

- 2- 

3- 


_L 

T - 5 



1. BASE 

2. COLLECTOR (HEAT SINK) 
3 EMITTER 


JEDEC 

T0-220AB 

EIAJ 

SC-46 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


3.125 

'c/w 

Thermal Resistance, Junction to Ambient 


62.5 


Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

“c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC 


SYMBOL 

TEST CONDITION 


TYP. 

V(BR)CEO 

IC=30mA, Ib=0 

80 

- 

ICEO 

Vce=60V, Ib=0 

- 

- 

Ices 

VcE=80V, VbE=0 

- 

- 

iebo 

VeB=5V, Ic=0 

- 

- 

tiFE(l) 

Vce=4V, Ic=1A 

25 

- 

hFE(2) 

VcE'AV, Ic=3A 

10 

- 

vbe 

VcE'AV. Ic=3A 

- 

- 

VCE(sat) 

IC=3A, lB=375mA 

- 

- 

hfe 

VCE=10V, Ic»0.5A 

f=lkHz 

20 

- 

I hfe 1 

VcE=10V, Ic=0.5A 
f=lMHz 

3 

- 

ton 

IC=1A, lBI=-lB2=100mA 

- 

0.5 

toff 

VBE(off)=-4.3V, Rl=30I1 

- 

2.0 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA TRANSISTOR 

T I P 3 1 C 

SILICON NPN TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 

Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=AOW @Tc=25®C 
. High Collector Current : Ic(DC)=3A(Max.) 

. High DC Current Gain : hp’E=25 (Min.) @Vce=AV, Ic= 1A 
. Complementary to TIP32C 


MAXIMUM RATINGS (Ta=25"C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

100 

HDI' 

Collector-Emitter Voltage 

VCEO 

100 


Emitter-Base Voltage 

vebo 

5 

V 

DC 

Col 1 prtor Ciirront 

ic 

3 

mm 

Pulse 

icp 

5 

iH 

Continuous Base Current 

IB 

1 

A 

Collector Power Ta=25°C 

Pc 

2 

W 

Dissipation Tc=25®C 


40 


Undamped Inductive Load 

Energy 

es/b 

32 

mJ 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-65--150 

“C 



THERMAL CHARACTERISTICS 



The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 

























TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 2 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=40W @Tc='25®C 
. High Collector Current : Ic(DC)=-3A(Max.) 

. High DC Current Gain : hFE=25(Min.) @Vce=-4V, Ic=- 1A 
. Complementary to TIP31 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25*C) 


CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current _ 

Pulse 

Continuous Base Current 
Collector Power Ta=25®C 

Dissipation _ Tc=25°C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 


VCBO 


VCEO 

vebo 

IC 

ICP 

IB 


RATING 


-40 

-40 

-5 

-3 

-5 

-1 

2 

40 


150 

-65^150 




1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


I 


JEDEC 

T0-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.125 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62,5 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



3 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-30mA, Ib=0 

-40 

- 

- 

V 

Collector Cut-off Current 

ICEO 

VcE=-30V, Ib=0 



-0.3 

mA 

Collector Cut-off Current 

Ices 

VcE=“^0V, Vbe=0 

- 


-0.2 

mA 

Emitter Cut-off Current 

IeBO 

VeB=-5V, Ic=0 

- 

- 

-1 

mA 

DC Current Gain 

hpEd) 

VcE=-"^V, Ic=-1A 


- 

- 


hFE(2) 

Vce=-4V, Ic=-3A 


- 

50 

Base-Emitter Voltage 

Vbe 

VcE=-AV, Ic=-3A 

- 

- 

-1.8 

V 

Collector-Emitter 

Saturation Voltage 

VCE(sat) 

IC=-3A, lB=-375mA 

■ 

- 

-1.2 

V 

Small-Signal Current Gain 

hfe 

VcE=”10V, Ic=-0.5A 

f=lkHz 

HOI 

- 

- 


Small-Signal Current Gain 

d^fel 

VcE=-10V, Ic=-0.5A 

f=lMHz 

■ 

- 

- 


Switching Time 

Turn-on Time 

ton 

IC=-1A, lBl=-lB2=-100mA 
VBE(off)=A.3V, RL=30n 

- 

0.3 

- 

MS 

Turn-off Time 

toff 


1.0 

- 
















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 2 A 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES; 

. High Collector Power Dissipation : Pc*40W @Tc=25®C 
. High Collector Current : Ic(DC)=~3A(Max.) 

. High DC Current Gain ; hFE=25(Min.) @VcE=“4V, Ic=-1A 
. Complementary to TIP31A 


MAXIMUM RATINGS (Ta=25"C) 



Collector Current _ 

Pulse 

Continuous Base Current 
Collector Power Ta=25®C 

Dissipation Tc=25®C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


150 

-65-150 


INDUSTRIAL APPLICATIONS 

Unit in mm 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-60 

V 

Collector-Emitter Voltage 

VCEO 

-60 

V 

Emitter-Base Voltage 

Vebo 

-5 



1. BASE 

Z COLLECTOR(HEAT SINK) 
a EMITTER 


I 


JEDEC 

T0-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weight ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance, Junction to Ambient 


Maximum Lead Temperature for Soldering 
Purposes (3.2mm from case for 10 seconds) 


SYMBOL 


Rth(j-c) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 3 2 A 


ELECTRICAL CHARACTERISTICS (Ta.25*C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC“-30mA, Ib*0 

-60 

- 

- 

V 

Collector Cut-off Current 

Tceo 

Vce=“30V, Ib«0 

- 

- 

-0.3 

mA 

Collector Cut-off Current 

Ices 

Vce=-60V, Vbe“0 

- 

- 

-0.2 

mA 

Emitter Cut-off Current 

iebo 

VeB=-5V, Ic-0 

- 

- 

-1 

mA 

DC Current Gain 

hpEd) 

Vce=-4V, Ic—1A 


- 

- 


t'FE(2) 

Vce=-4V, Ic—3A 


- 

50 

Base-Emitter Voltage 

vbe 

VcE=“^V, Ic“-3A 

- 

- 

-1.8 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC—3A, Ib— 375mA 

- 

- 

-1.2 

V 

Small-Signal Current Gain 

hfe 

VCE=-10V, Ic=-0.5A 

f=lkHz 

20 

- 

- 


Small-Signal Current Gain 

Ihfel 

VCE=-10V, Ic—0.5A 

f=lMHz 

3 

- 

- 


Switching Time 

Turn-on Time 

ton 

Ic—lA, IbI— lB2=“100niA 
VBE(off)=^*3V, RL=30n 

- 

0.3 

- 

MS 

Turn-off Time 

toff 

- 

1.0 

- 






















HIGH POWER SWITCHING APPLICATIONS. 


Unit in mm 


HAMMER DRIVE. PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=40W @Tc=25®C 
. High Collector Current : Ic(DC)=“3A(Max.) 

. High DC Current Gain : hFE=25(Min.) @Vce=--4V, Ic=“ 1A 
. Complementary to TIP31B 


MAXIMUM RATINGS (Ta=25®C) 




THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.125 


Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

HB 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

®c 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 3 2 B 


ELECTRICAL CHARACTERISTICS (Ta=25''C) 



TEST CONDITION 


IC=“30mA 

, lB=0 

Vce=-60V 

, Ib=o 

Vce=-80V 

, vbe=o 


ic=o 

Vce=-4V, 

< 
f—1 

1 

II 

Vce=-4V. 

Ic=-3A 

Vce=-4V, 

Ic=-3A 

IC=-3A, 

lB=“375niA 

VcE=“10V 

f=lkHz 

, Ic=-0.5A 

f=lMHz 

, Ic=-0.5A 

ic=-iA, : 

VBE(off) = 

lBl=-lB2=”lUUniA 
=4.3V, RL=30n 





















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 3 2 C 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc*40W @Tc=25®C 
. High Collector Current : Ic(DC)“-3A(Max.) 

. High DC Current Gain : hFE=25(Min.) @Vce=-4V, Ic=- 1A 
. Complementary to TIP31C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


Collector-Base Voltage 


Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current _ 

Pulse 

Continuous Base Current 

Collector Power Ta=25®C 

Dissipation Tc=25°C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 


VCBO 


VCEO 

VEBO 

ic 

ICP 

IB 


150 

-65-150 




1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


JEDEC 

T0-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

Thermal Resistance, Junction to Case 

Rth(j-c) 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 


MAX. 

UNIT 

3.125 

®C/W 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 


- 116 - 
















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25'’C) 



CHARACTERISTIC 

Collector-Emitter 
Breakdown Voltage 


Collector Cut-off Current 
Collector Cut-off Current 
Emitter Cut-off Current 


DC Current Gain 


Base-Emitter Voltage 

Collector-Emitter 
Saturation Voltage 


Small-Signal Current Gain 

























HIGH POWER SWITCHING APPLICATIONS. 


Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25®C 
. High Collector Current : Ic(DC)=6A(Max.) 

. High DC Current Gain : hFE=15(Min.) Ic=3A 

. Complementary to TIP42 


MAXIMUM RATINGS (Ta=25‘’C) 




THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 

®C/W 

Thermal Resistance, Junction to Ambient 

J8th(j-a) 

62.5 

®C/W 

Maximum Lead Temperature for Soldering 

Purposes (3,2mm from case for 10 seconds) 

tl 

260 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 4 1 A 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES; 

. High Collector Power Dissipation ; Pc“65W @Tc=25®C 
. High Collector Current : Ic(DC)=6A(Max.) 

. High DC Current Gain ; hFE=15(Min.) @VcE=^V, Ic=3A 
. Complementary to TIP42A 


INDUSTRIAL APPLICATIONS 

Unit in mm 



MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

DC 

Collector Current _ 

Pulse 

Continuous Base Current 
Collector Power Ta=25®C 

Dissipation 7c=25°C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


SYMBOL 


VCBO 


VCEO 

VEBO 

ic 

I CP 

Ib 


150 

-65-150 




1. BASE 

2. COLLECTOR (HEAT SINK) 
Z. EMITTER 


JEDEC 

T0-220AB 

EIAJ 

SC-46 

TOSHIBA 

2-lOAlA 


Weight 


THERMAL CHARACTERISTICS 


CHAPJ^CTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance, Junction to Ambient 


Maximum Lead Temperature for Soldering 
Purposes (3.2iiim from case for 10 seconds) 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 


TEST CONDITION 

MIN. 

IC=30niA, lB*0 

60 

Vce=30V, Ib=0 

- 

VcE=60V, Vbe=0 

- 

VeB=5V, Ic=0 

- 

Vce=AV, Ic=0.3A 

30 

Vce=4V, Ic=3A 

15 

VcE=^V, Ic=6A 

- 

IC=6A, Ib=0.6A 

- 

VcE=10V, Ic=0.5A 
f=lkHz 

20 

VcE=10V, Ic=0.5A 

f=lMHz 

3 

IC=6A, Ib1=-Ib2=0.6A 

- 

VBE(off)=-^V, RL=5a 

- 


- 

V 

0.7 

mA 

0.4 

mA 

1 

mA 

- 


75 


2.0 

V 

1.5 

V 

- 


- 


- 

tis 

- 





















TOSHIBA TRANSISTOR 

T I P 4 1 B 

SILICON NPN TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 

Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25°C 
. High Collector Current : Ic(DC)"^A(Max.) 

. High DC Current Gain : hFE=15(Min.) @VcE=^V, Ic='3A 
. Complementary to TIP42B 


MAXIMUM RATINGS (Ta=25°C) 




THERMAL CHARACTERISTICS 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 





















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 4 1 C 

SILICON NPN TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc*25®C 
. High Collector Current : Ic(DC)=6A(Max.) 

. High DC Current Gain : hFE=15(Min.) @VcE=^V, Ic=3A 
. Complementary to TIP42C 


MAXIMUM RATINGS (Ta=25‘‘C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 



Collector Current _ 

Pulse 

Continuous Base Current 

Collector Power Ta=25°C 

Dissipation Tc*25®C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


150 

-65-150 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

100 

V 

Collector-Emitter Voltage 

VCEO 

100 

V 

Emitter-Base Voltage 

Vebo 

5 

mm 


1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


JEDEC 

TO-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weight : 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

Thermal Resistance, Junction to Case 

Rth(j-c) 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

tl 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 4 1 C 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=30mA, Ifi'O 


■ 


m 

Collector Cut-off Current 

ICEO 

VcE=60V, Ib=0 

- 

- 


miQQiii 

Collector Cut-off Current 

Ices 

VcE=100V. Vbe-0 

- 

- 

0.4 


Emitter Cut-off Current 

IeBO 

VeB=5V, Ic«0 

- 

- 

1 


DC Current Gain 

hpEd) 

Vce=AV, Ic=0.3A 

30 

- 

- 

■ 

hFE(2) 

VcE=^V, Ic=3A 

15 

- 

75 

Base-Emitter Voltage 

vbe 

VcE=^V, Ic=6A 

- 

- 

2.0 

V 

Collector-Emitter 

Saturation Voltage 

VCE(sat) 

IC=6A, Ib=0.6A 

- 

■ 

1.5 


Small-Signal Current Gain 

hf e 

VCE=10V, Ic=0.5A 

f=lkHz 

20 

■ 

- 


Small-Signal Current Gain 

Ihfel 

VCE=10V, Ic=0.5A 

f=lMHz 

3 

■ 

- 


Switching Time 

Turn-on Time 

ton 

IC=6A, Ib1=-Ib 2=0.6A 
VBE(off)=”^V, RL=5n 

- 


- 

MS 

Turn-off Time 

toff 

- 

DD 

- 




















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 4 2 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES; 

. High Collector Power Dissipation : Pc^SSW @Tc=25®C 
. High Collector Current : Ic(DC)--6A(Max.) 

. High DC Current Gain : hpE=15(Min.) @Vce=“^V, Ic=- 3A 
. Complementary to TIP41 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 
Unit in m 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 


-40 

V 

Collector-Emitter Voltage 


-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

DC 

ic 

-6 

B 

Pulse 

icp 

-10 

Continuous Base Current 

IB 

-3 

A 

Collector Power 
Dissipation 

Ta=25°C 

Pc 

2 

W 

Tc=25®C 

65 

Undamped Inductive Load 

Energy 

Es/B 

62.5 

mj 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-65-150 

“C 




1Q3MAX, 0a6±a2 

I 




1.5 MAX. 


1. BASE 

a COLLECTOR(HEAT SINK) 
a EMITTER 


JEDEC 

T0-220AB 

EIAJ 

SC-46 

TOSHIBA 

2-lOAlA 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 


Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 


Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

■i 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 



























HIGH POWER SWITCHING APPLICATIONS. 


Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc*25®C 
. High Collector Current : Ic(Dc)=-6A(Max.) 

. High DC Current Gain : hFE=15(Min.) @VcE=~AV, Ic=-3A 
. Complementary to TIP41A 


MAXIMUM RATINGS (Ta=25®C) 




THERMAL CHARACTERISTICS 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 4 2 A 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC*-30niA, Ib=0 


B 

B 

B 

Collector Cut-off Current 

ICEO 

Vce=-30V, Ib=0 

- 

- 

QQI 


Collector Cut-off Current 

Ices 

VcE=-60V, Vbe=0 

- 

- 

-O.A 

mA 

Emitter Cut-off Current 

IeBO 

Veb=-5V, Ic=0 

- 

- 

-1 

mA 

DC Current Gain 

hpEd) 

Vce=-4V, Ic=-0.3A 


- 

- 


hFE(2) 

Vce=-4V, Ic=-3A 

■a 

- 

75 

Base-Emitter Voltage 

Vbe 

Vce=-AV, Ic=-6A 

- 

- 

-2.0 

V 

Collector-Emitter 

Saturation Voltage 

VCE(sat) 

IC=-6A, Ib=-0.6A 


B 

-1.5 

V 

Small-Signal Current Gain 

hf e 

VcE=-10V, Ic=-0.5A 

f=lkHz 


B 

i 


Small-Signal Current Gain 

1 hf e 1 

VcE=-10V, Ic=-0.5A 

f=lMHz 


B 



Switching Time 

Turn-on Time 

ton 

IC=-6A, Ib1=-Ib 2=-0.6A 
VBE(off)=AV, RL=5n 

- 

QQI 

- 

JUS 

Turn-off Time 

toff 

- 

QQI 

- 


















TOSHIBA TRANSISTOR 

T I P 4 2 B 

SILICON PNP TRIPLE DIFFUSED TYPE 

INDUSTRIAL APPLICATIONS 

Unit in mm 


HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc-25®C 
. High Collector Current : Ic(DC)=“'6A(Max.) 

. High DC Current Gain : hFE=15(Min.) @VcE=-*^V, Ic=-3A 
. Complementary to TIP41B 


MAXIMUM RATINGS (Ta=25‘’C) 




THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 
Thermal Resistance, Junction to Ambient 


Maximum Lead Temperature for Soldering 
Purposes (3.2mm from case for 10 seconds) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 






















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 4 2 C 

SILICON PNP TRIPLE DIFFUSED TYPE 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
SWITCHING. 

FEATURES: 

. High Collector Power Dissipation : Pc*65W @Tc«25®C 
. High Collector Current : Ic(DC)=-6A(Max.) 

. High DC Current Gain : hFE’=15(Min.) @VcE=”^V, Ic=-3A 

. Complementary to TIP41C 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in nun 



Collector Current - 

Pulse 

Continuous Base Current- 
Collector Power Ta=25®C 

Dissipation tc=25°C 

Undamped Inductive Load 
Energy 

Junction Temperature 
Storage Temperature Range 


150 

-65 -150 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

-100 

V 

Collector-Emitter Voltage 

VCEO 

-100 

V 

Emitter-Base Voltage 

vebo 

-5 

■1 


1. BASE 

2. COLLECTOR (HEAT SINK) 
EMITTER 




JEDEC 

TO-220AB 

EIAJ 

SC-46 


TOSHIBA 


Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

"C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

tl 

260 

"c 
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ELECTRICAL CHARACTERISTICS 





















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 1 2 0 

SILICON NPN TRIPLE DIFFUSED TYPE 
(DARLINGTON POWER) 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
DRIVE APPLICATIONS. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25°C 
. High Collector Current ; Ic(DC)=5A(Max.) 

. High DC Current Gain: hFE=1000(Min.) @VcE=3V, Ic=3A 
. Complementary to TIP125 


MAXIMUM RATINGS (Ta=25°C) 




RATING 

UNIT 



60 

'V 



60 

V 



5 



DC 


5 


Pulse 


8 


IB 

0.1 

A 

Collector Power 
Dissipation 

Ta=25°C 

■ 

2 

Qi 

Tc=25°C 

65 


|[QH 





150 


Storage Temperature Range 

■BH 

-65-150 

°c 


INDUSTRIAL APPLICATIONS 

Unit in mm 



2. COLLECTOR (HEAT SINK) 

3. EMITTER 


JEDEC 

T 0-2 2 0 AB 

EIA J 

S C- 4 6 

TOSHIBA 

2-I 0 AIA 


Mounting Kit No. AC75 
Weight : 1.9g 


EQUIVALENT CIRCUIT 


COLLECTOR 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


1.92 


Thermal Resistance, Junction to Ambient 


62.5 


Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

tl 

260 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 









COLLECTOR-EMITTER SATURATION 




















































































































SEMICONDUCTOR 


TOSHIBA 

TECHNICAL DATA 

T 1 P 1 2 0 


SAFE OPERATING AREA 



COLLECTOR-EMITTER VOLTAOE ''^CE C’^') 


MONITOR 




(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by generator with the following characteristics: 

tr,tf<15ns, tw=20/«s, Du <1% 

(B) ViN, RbbI RbB 2 varied to obtain desired base current levels. 


Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 


TUT 


ViN 

(PULSE) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC SYMBOL 


CHARACTERISTIC 

Collector-Emitter 
Breakdown Voltage 

Collector Cut-off Current 
Collector Cut-off Current 
Emitter Cut-off Current 

DC Current Gain 

Base-Emitter Voltage 

Collector-Emitter 
Saturation Voltage 


Turn-on Time 


Vbr(CEO) 

^CBO 

ICEO 

tebo 

hRE(l) 

hFE(2) 

Vbe 

VcE(sat)(l) 
VcE(sat)(2) 

ton 


Switching Time 


TEST CONDITION 
IC=30mA, Ib=0 

Vcb=80V, Ie=0 

Vce=A0V, Ib=0 
VeB=5V, Ic=0 
VCE=3V, Ic=0-5A 
VcE=3V. IC=3A 
VcE=3V. Ic=3A 
IC=3A, lB=I2inA 
IC=5A, lB=20mA 
IC=3A 

TBl=-TB2=12mA 

VBE(off)=-5V 

RL=10a 


MIN. 

TYP. 

MAX. 

UNIT 

80 

- 

- 

V 

- 

- 

200 


- 

- 

0.5 

mA 

- 

- 

2 

mA 

1000 

- 

- 


1000 

- 

- 


- 

- 

2.5 

V 

- 

- . 

2 

V 

_ 

- 

4 


- 

1.5 

- 

pls 


Turn-off Time 


^of f 


8.5 







COLLECTOR-EMITTER SATURATION 



















































































MAXIMUM CONTINUOUS COLLECTOR 

POWER DISSIPATION Pq (W) BASE-EMITTER VOLTAGE (V) COLLECTOR CURRENT 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 






































SEMICONDUCTOR 

T 1 P 1 2 1 

TOSHIBA 

TECHNICAL DATA 



SAFE OPERATING AREA 



COLLECTOR-EMITTER VOLTAGE Vce (v) 


Ib 

MONITOR 




(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by generator with the following characteristics: 

tr»tf<15ns, tw=20)us, Du <1% 

(B) ViN, RbBI and RbB 2 are varied to obtain desired base current levels. 

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 


TUT 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 1 2 2 

SILICON NPN TRIPLE DIFFUSED TYPE 
(DARLINGTON POWER) 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
DRIVE APPLICATIONS. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25°C 
. High Collector Current ; Ic(DC)=5A(Max.) 

. High DC Current Gain: hFE=1000(Min.) @Vce=3V. Ic=3A 
. Complementary to TIP127 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

100 

V 

Collector-Emitter Voltage 

VCEO 

100 

V 

Emitter-Base Voltage 

vebo 

5 

V 

Collector Current 

DC 

ic 

5 

A 

Pulse 

ICP 

8 

Continuous Base Current 

IB 

0.1 

A 

Collector Power 
Dissipation 

Ta=25°C 

Pc 

2 

W 

Tc=25°C 

65 

Undamped Inductive Load 

Energy 

Es/b 

50 

mj 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-65-150 

°C 


INDUSTRIAL APPLICATIONS 



Mounting Kit No. AC75 
Weight : 1.9g 


EQUIVALENT CIRCUIT 


COLLECTOR 

9 


< 






^200a 

-VW- 


6 

EMITTER 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 


Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 


Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

IHQH 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta= 


CHARACTERISTIC 

SYMBOL 

Collector-Emitter 

Breakdown Voltage 

vbr(ceo) 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

I CEO 

Emitter Cut-off Current 

Iebo 

DC Current Gain 

hFE(l) 

hFE(2) 

Base-Emitter Voltage 

Vbe 

Collector-Emitter 

Saturation Voltage 

VcE(sat)(l) 

VcE(sat)(2) 

Turn-on Time 

Swf trhing Time 

ton 

Turn-off Time 

toff 


TEST 

CONDITION 

lQ=30mA, 

lB=0 

VcB=100V, Ie=0 

Vce=50V, 

Ib=o 

VeB=5V, 

ic=o 

Vce=3V, 

IC=0.5A 

Vce=3V, 

IC=3A 

Vce=3V, 

IC=3A 

Ic=3A, lB=12mA 

IC=5A, lB=20mA 

IC=3A 

Ib1=-Ib2 

VBE(off) 

RL=ioa 

=12mA 

=-5V 


MAX. UNIT 













































































SEMICONDUCTOR 


TOSHIBA 

T 1 P 1 2 2 

TECHNICAL DATA 








































SEMICONDUCTOR 

T 1 P 1 2 2 

TOSHIBA 

TECHNICAL DATA 



SAFE OPERATING AREA 



COLLECTOR-EMITTER VOLTAGE Vce (v) 


Ib 

MONITOR 


ViN 

(PULSE) 




(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by generator with the following characteristics: 

tr»tf <15ns, tw=20/is, Du <1% 

(B) ViN, RbBI Rbb 2 ate varied to obtain desired base current levels. 


Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 



ic 


"'^CE 




■ VoeR(SUS) 
. 20V 

■ VcE(sat) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 1 2 5 

SILICON PNP TRIPLE DIFFUSED TYPE 
(DARLINGTON POWER) 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
DRIVE APPLICATIONS. 

FEATURES: 

. High Collector Power Dissipation ; Pc=65W @Tc=25°C 
. High Collector Current : Ic(DC)=-5A(Max.) 

. High DC Current Gain: hFE=1000(Min.) @VcE=-3V, Ic=-3A 

. Complementary to TIP120 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

-60 

V 

Collector-Emitter Voltage 

VCEO 

-60 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

DC 

ic 

-5 

A 

Pulse 

ICP 

-8 

Continuous Base Current 

IB 

-0.1 

A 

Collector Power 
Dissipation 

Ta=25°C 

Pc 

2 

W 

Tc=25°C 

65 

Undamped Inductive Load 

Energy 

Es/B 

50 

mj 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-65^150 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 


1Q3MAX. ^3.6±Q2 



2. COLLECTOR (HEAT SINK) 

3. EMITTER 


JEDEC TO-220AB 

EIAJ SC-46 

TOSHIBA 2-lOAlA 

Mounting 
Weight : 

EQUIVALEf 

r 

1 

Kit No. AC75 
1.9g 

^T CIRCUIT 

COLLI 

]CT0R 

K 

r 

1 

1 

L 1 

1 

1 

1 

1 

1 

S L 

K 

^5kn ;^120O 

L- 

(! 

EMII 

TER 

-I 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 

°C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 1 2 5 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 



UNIT 

Collector-Emitter 

Breakdown Voltage 

Vbr(ceo) 

IC=-30mA, Ib=0 





Collector Cut-off Current 

^CBO 

Vcb=-60V, Ie=0 


- 



Collector Cut-off Current 

^CEO 

Vce=-30V, Ib=0 

- 

- 



Emitter Cut-off Current 

Tebo 

VeB=-5V, Ic=0 

- 

■1 



DC Current Gain 

hFE(l) 

VcE=-3V, Ic=-0.5A 





^FE(2) 

Vce=-3V, Ic=-3A 

IB 

■j 


Base-Emitter Voltage 

vbe 

Vce=-3V, Ic=-3A 

- 

- 



Collector-Emitter 

Saturation Voltage 

VcE(sat)(l) 

IC =-3A, lB=-12mA 

- 

- 

-2 


VcE(sat)(2) 

Ic=-5A, lB=-20mA 

- 

- 

■i 

Switching Time 

Turn-on Time 

ton 

IC=-3A 

lBl=~lB2=-12mA 

VBE(off)=5V 

RT=ion 

■ 


■ 


Turn-off Time 

toff 

■ 


- 











TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


T I P 1 2 5 


- Vqe 


COMMON EMITTER 
Tc = lOO'C 


\mklBSA 


COLLECTOR-EMITTER VOLTAGE Vq^ (V) 


liBMMBBBaBBIMl 


COLLECTOR-EMITTER VOLTAGE Vqr (v) 


■■■■■■■ 


■■■BBisa 


BBsaa 

■■siBssa 

■■ 

BB^H 

■f^siieBa 

■■ 

HHHHB 

miasamm 

9SS 

aasiB 

■liBSaSB 

■e 

BBBIB 

■'iBSBBil 

■H 

■BBBB 

■JSBBBS 

as 


in 

in 

in 

III 

in 




COLLECTOR-EMITTER VOLTAGE Vqe (V) 
VcE(sat) - Ic 


1 1 1 1 1 1 1 II COMMON EMITTER 1 




■ 1 — 

HnHnna nair 

II^B 


IIH 


BH Kii 


■MSmiVICZiilllSSSiSB ■■ 

iii^na 

SnSSiSlil^BB Si 

iiinsB 

iiiHr 


COMMON 

EMITTER 




COLLECTOR CURRENT 


^B£]( sat) 


COLLECTOR CURRENT Iq (A) 


-3 -10 

COLLECTOR CURRENT Iq (a) 
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MAXIMUM CONTINUOUS COLLECTOR 

POWER DISSIPATION Pq (W) BASE-EMITTER VOLTAGE Vg^ (V) COLLECTOR CURRENT 


TOSHIBA 


SEMICONDUCTOR 



40 60 80 100 120 140 160 

CASE TEMPERATURE Tc (°C) 


100 120 140 160 


AMBIENT,(Free-Air) TEMPERATURE Ta (“C) 


TOSHIBA CORPORATION 




































SAFE OPERATING AREA 



Ib 

MONITOR 



(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by genetator with the following characteristics: 
tr,tf<15ns, tw=20/is, Du <1% 


(B) “ViN, RbBI and Rbb 2 are varied to obtain desired base current levels. 
Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 



Input pulse width is increased until IcP=-lA. 

Figure 2. INDUCTIVE LOAD SWITCHING TEST 



- 153 - 












TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 1 2 6 

SILICON PNP TRIPLE DIFFUSED TYPE 
(DARLINGTON POWER) 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 
DRIVE APPLICATIONS. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25°C 
. High Collector Current : Ic(DC)=-3A(Max.) 

. High DC Current Gain : hp’g=1000(Min.) @Vce=-3V, Ic=-3A 

. Complementary to TIP121 


INDUSTRIAL APPLICATIONS 

Unit in mm 

laSMAX 03.6±a2 

WoSl li 


MAXIMUM RATINGS (Ta=25‘’C) 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-80 

V 

Collector-Emitter Voltage 

VcEO 

-80 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

DC 

ic 

-5 

A 


Pulse 

Icp 

-8 


Continuous Base Current 

ib 

-0.1 

A 

Collector Power 

Ta=25°C 

Pc 

2 

W 

Dissipation 

Tc=25°C 


65 


Undamped Inductive Load 

Energy 

Es/B 

50 

mJ 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-65 -150 

°C 


-L. DAOJH 

2. COLLECTOR 

(HEAT SINK) 

3. EMITTER 


JEDEC 

TO-2 2 0AB 

EIA J 

SC-4 6 

TOSHIBA 

2-10 A1A 


Mounting Kit No. AC75 
Weight : 1.9g 

EQUIVALENT CIRCUIT 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 


Thermal Resistance, Junction to Case 

Rth(j-c) 

1.92 

°C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

62.5 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA semiconductor 

T 1 P 1 2 6 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

Vbr(ceo) 

lQ=-30mA, Ib“0 

-80 

- 

- 

V 

Collector Cut-off Current 

^CBO 

Vcb=-80V, Ie=0 


- 

-200 

uk 

Collector Cut-off Current 

I CEO 

Vce=-40V, Ib=0 

- 

- 

-0.5 

mA 

Emitter Cut-off Current 

Iebo 

VeB=-5V, Ic=0 

- 

- 

-2 

mA 

DC Current Gain 

hFE(l) 

VcE=-3V, Ic=-0.5A 

1000 

- 

- 


hFE(2) 

VcE=-3V, Ic=-3A 

1000 

- 

- 

Base-Emitter Voltage 

Vbe 

Vce=-3V, Ic=-3A 

- 

- 

-2.5 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat)(l) 

IC=-3A, lB=-12mA 

- 

- 

-2 

V 

VcE(sat)(2) 

IC=-5A, lB=-20mA 

- 

- 

-A 

Switching Time 

Turn-on Time 

ton 

IC=-3A 

lBl=-lB2=-12mA 

VBE(off)=5V 

RL=10n 

- 

1.5 

- 

MS 

Turn-off Time 

toff 

- 

8.5 

- 

MS 
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COLLECTOR-EMITTER SATURATION 

VOLTAGE VcE(sat) COLLECTOR CURRENT 1q (A) COLLECTOR CURRENT 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



iBsaiiBai 


0 -2 -4 -6 -8 -10 -12 -14 

COLLECTOR-EMITTER VOLTAGE Vce (V) 

IC - VcE 



0 -2 -4 -6 -8 -ID -22 -14 

COLLECTOR-EMITTER VOLTAGE Vqe (V) 


VCE(sat) - 


COMMON EMITTER 


^C/ 


,3 -1 -3 

LLECTOR CURRENT Iq (a; 




0 -2 -4 -6 -8 -10 -1 

COLLECTOR-EMITTER VOLTAGE Vqe 

hpE - Ic 


liB 

w. 

1 

i 

■ ■iHlaBB 

■■■■■■ 

■■■■■■ 

kiliii 

i! 

1 

SSH 

■« 

an 


■ 


BBS 

Bf 

ilSSI 

■SB 


B 

B 

!«■ 

MHI 

■i 

■1 



IK 

wA 

!■■ 

Ill 

■11 

■11 

■II 

B 

B 

B 


■1 

■1 

II 

ss 

m 

■ 

n 

■1 

1 

1 

1 

■ 

■ 

1 

IEl 

II 

1 


-a3 -1 -3 

COLLECTOR CURRENT Iq (A) 

VBE(sat) - Iq 


COMMON EMITTER 
Ic/Ib=250 


■I ■!■■■■■■ 


ii!5a 





































MAXIMUM CONTINUOUS COLLECTOR 

POWER DISSIPATION Pq (W) BASE-EMITTER VOLTAGE Vgg (V) COLLECTOR CURRENT 


SEMICONDUCTOR 


TOSHIBA 

T 1 P 1 2 6 

TECHNICAL DATA 



VcECeat) 


mVA^Mk 
iWAfAumi 


VAl 


see Figure 2 


Rth(j-c)^l-9 2“Q/W 


IBI 


IISI 


) < 6 2.5 C/W 


0 100 1 
TEMPERATl 






























SAFE OPERATING AREA 



-1 -3 -10 -30 -100 

COLLECTOR-EMITTER VOLTAOE Vqe (V) 



(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by generator with the following characteristics: 

tr,tf<15ns, tw=20/is, Du<l% 

(B) -ViN, RbBI Rbb 2 a^te varied to obtain desired base current levels. 


Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 
TUT 



Input pulse width is increased until IcP=-lA. 


Figure 2. INDUCTIVE LOAD SWITCHING TEST 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

T I P 1 2 7 

SILICON PNP TRIPLE DIFFUSED TYPE 
(DARLINGTON POWER) 


HIGH POWER SWITCHING APPLICATIONS. 

HAMMER DRIVE, PULSE MOTOR DRIVE 
AND INDUCTIVE LOAD DRIVE APPLICATIONS. 

FEATURES: 

. High Collector Power Dissipation : Pc=65W @Tc=25°C 
. High Collector Current : Iq(D c)=-5A(Max.) 

. High DC Current Gain : hFE=1000(Min.) @Vce=-3V, Ic=-3A 

. Complementary to TIP122 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


laSMAX. 03.6±a2 




2.5 4 


2.5 4 

4.7 MAX. 

Si 


P 



U 




n 




-1-2-3 - 






CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

-100 

V 

Collector-Emitter Voltage 

VCEO 

-100 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

DC 

ic 

-5 

A 

Pulse 

ICP 

-8 

Continuous Base Current 

IB 

-0.1 

A 

Collector Power 
Dissipation 

Ta=25°C 

Pc 

2 

W 

Tc=25°C 

65 

Undamped Inductive Load 

Energy 

Es/b 

50 

mJ 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-65-150 

°C 


1. BASE 

2. COLLECTOR (HEAT SINK) 
a EMITTER 


JEDEC 

TO-220AB 

EIAJ 

SC-4 6 


Mounting Kit No. AC75 
Weight : 1.9g 


EQUIVALENT CIRCUIT 


COLLECTOR 

9 


BASE O- 


< 




;120a 

—WAr- 




THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Pth(i-c) 

1.92 

°C/W 

Thermal Resistance, Junction to Ambient 

Rth (j-a) 

62.5 

‘^C/W 

Maximum Lead Temperature for Soldering 

Purposes (3.2mm from case for 10 seconds) 

Tl 

260 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 1 2 7 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


TYP. 

MAX. 

UNIT 

Collector-Emitter 

Breakdown Voltage 

Vbr(ceo) 

IC=-30mA, Ib=0 


- 

- 

V 

Collector Cut-off Current 

^CBO 

VcB=-100V, Ie=0 


- 

-200 

fxk 

Collector Cut-off Current 

I CEO 

Vce=-50V, Ib=0 


- 

-0.5 

mA 

Emitter Cut-off Current 

iebo 

VeB=-5V, Ic=0 

- 

- 

-2 

mA 

DC Current Gain 

hFE(l) 

Vce=-3V, Ic=-0.5A 


- 



hFE(2) 

Vce=-3V, Ic=-3A 


- 

- 

Base-Emitter Voltage 

Vbe 

VcE=-3V, Ic^-3A 

- 

- 

-2.5 

V 

Collector-Emitter 

Saturation Voltage 

VcE(sat)(1) 

IC=-3A, lB=-12mA 

B 

- 

-2 

V 

VcE(sat)(2) 

IC=-5A, lB=-20mA 

■ 

- 

-4 

Switching Time 

Turn-on Time 

ton 

IC=-3A 

lBl=-lB2=-12mA 

VBE(off)=5V 

RL=ion 

■ 

1.5 

- 

MS 

Turn-off Time 

toff 

- 

8.5 

- 

MS 










COLLECTOR-EMITTER SATURATION 

VOLTAQE VQECeat) ) COLLECTOR CURRENT Iq (A) COLLECTOR CURRENT 




















































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T I P 1 2 7 




(A) The ViN waveform is obtained by using amplifier circuit and the signal source 
is supplied by generator with the following characteristics: 

tr,tf<15ns, tw=20/^s, Du < 1% 

(B) -ViN, RfiBl RbB 2 ^ite varied to obtain desired base current levels. 


Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT 
TUT 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 1 5 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Low Drain-Source ON Resistance : RDS(0N)*0.045fi(Typ.) 
. High Forward Transfer Admittance ; |Yfs|= US (Typ.) 
. Low Leakage Current ; ^ Vq 5 =± 20 V 

IdsS” 250pA(Max.) @ Vj)g=100V 

. Enhancement-Mode : V^.y^=2.O'4.0V @ Vd5=Vq5,Id=250uA 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 1 

Drain-Source Voltage 

^DSX 

100 

■■ 

Drain-Gate Voltage (Rgs=1MS1) 

VdGR 

100 

mm 

Gate-Source Voltage 

vgss 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

40 

1 

DC(Tc=100°C) 

Id 

25 

Pulse 

IdP 

160 

Inductive Current (Clamped) 

IlP 

160 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

150 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

_ 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

o 

n 
■— 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

o 

O 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

‘’C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±100 

nA 

Drain Cut-off Current 

IdSS 

Vds=100V.Vgs=0V,Tc=25°C 

- 

- 

250 

UA 

Vds=80V .Vgs=0V,Tc=125®C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

Id=250uA. Vgs=OV 

100 

- 

- 

n 

Gate Threshold Voltage 

Vth 

''DS='^GS» Id=250uA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 


Vds=10V, Id=20A 

9 

11 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

40 

- 

- 

B 

Drain-Source ON Resistance 

%S(ON) 

Id=20A , Vgs=10V 

- 

0.045 

0.055 

Q 

Drain-Source ON Voltage 

''dS(ON) 

Id=40A , Vg5=10V 

- 

2.0 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


3000 

pF 

Reverse Transfer Capacitance 

^rss 

- 


500 

pF 

Output Capacitance 

^oss 

- 


1500 

rF 

Switching Time 

Rise Time 

tr 

In=20A 

lOVn Vtm oVoTTT 

- 


100 

ns 

Turn-on Time 

^on 

o-O " 

VlN^tLtf^Sns Vdd= 24V 
D.U£l% (Zout=4.7fi) 

- 


135 

ns 

Fall Time 

tf 

- 


100 

ns 

Turn-off Time 

toff 

- 


225 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

00 

O' 

Vgs=10V. Id=50A, 

Vds=80V 

■ 

63 

120 

nC 

Gate Source Charge 

Qgs 

- 

27 

- 

nC 

Gate-Drain ("Miller”) Charge 

_2ad 

- 

36 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 





























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 1 5 1 

SILICON N CHANNEL MOS TYPE 

(;z:-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR. DC-BC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RDS(ON)*0«0^5Q(Typ.) 
, High Forward Transfer Admittance : |Yfs|=s US (Typ.) 
. Low Leakage Current : lQss=^100nA(Max.) @ Vq 5 =± 20 V 

IdSS= 250uA(Max.) @ Vds«60V 

. Enhancement-Mode : V|.fj=2.O^4.0V @ Vj) 5 =Vq 3 ,Ij)=250uA 


MAXIMUM RATINGS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

60 

V 

Drain-Gate Voltage (RQs=lMf2) 

^DGR 

60 

V 

Gate-Source Voltage 

vgss 

±20 

V 

Drain Current 

DC(Tc=25®C) 

Id 

40 

■ 

DC(Tc=100°C) 

Id 

25 

Pulse 

IdP 

160 

Inductive Current (Clamped) 

IlP 

160 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

^Stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

o 

O 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

“C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

Drain Cut-off Current 

IdSS 

Vds=60V ,Vgs=0V,Tc=25°C 

Vds=48V .Vgs=0V,Tc=125°C 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

II)=250uA, Vgs=0V 

Gate Threshold Voltage 

Vth 

^’dS=^GS» Id=250uA 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, I])=20A 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

•^DS(ON) 

Id=20A , Vgs=10V 

Drain-Source ON Voltage 

VdS(ON) 

I])=40A , Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs=0V, f=lMHz 

Output Capacitance 

^oss 



TYP. j MAX. UNIT 


±100 nA 


250 UA 


1000 uA 



0.045 0.055 ^ 




Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 



Vgs=10V, Id=50A, 
Vds=48V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25’C) 


CHARACTERISTIC 

Si-MBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

40 

Dl 

Pulse Source Current 

isp 

— 

- 

- 

160 


Diode Forward Voltage 

VSD 

IS=40A , Vgs=0V, Tc=25°C 

- 

- 

2.5 

B 

Reverse Recovery Time 

trr 

Tj=150°C, If=40A, 

- 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

3.3 

- 

lC 



























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 1 5 2 

SILICON N CHANNEL MOS TYPE 
(^‘-MOS) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RDS(0N)~0.06fi (Typ») 
, High Forward Transfer Admittance ; |Yfs|=llS (Typ.) 
. Low Leakage Current : ^ Vq5=±20V 

IdsS“ 250yA(Max.) @ Vj)3=100V 

. Enhancement-Mode : V|.j^=2.0^.0V @ Vj) 5 =Vq 5 ,Ij)=250]jA 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

100 

V 

Drain-Gate Voltage (Rqs=1MS1) 

VdgR 

100 

■■ 

Gate-Source Voltage 

VgSS 

±20 

wm 

Drain Current 

DC(Tc=25°C) 

Id 

33 

■ 

DC(Tc=100°C) 

Id 

20 

Pulse 

IdP 

132 

Inductive Current (Clamped) 

IlP 

132 

A 

Drain Power Dissipation 
(Tc=25®C) 

Pd 

150 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

Istg 

-55'x>150 



INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 1 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

o 

O 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

'C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

®C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



F 1 5 2 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

VGS=i20V. Vds=0V 

Drain Cut-off Current 

loss 

VdS=100V,Vgs=0V,Tc=25»C 

Vds= 80V.Vgs=0V,Tc«125°C 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Il)=250uA, Vcs=0V 

Gate Threshold Voltage 

Vth 

^ds=^'gs» Id=250uA 

Forward Transfer Admittance 

mssm 

Vj)s=10V, Id=20A 

On-State Drain Current 

1d(0N) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

RdS(ON) 

Id=20A . Vgs=10V 

Drain-Source ON Voltage 

^DSCON) 

Id=33A . Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs= 0V, f=lMHz 

Output Capacitance 

^oss 



Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 



TYP. MAX. UNIT 




250 UA 




Vgs=10V, Id=50A, 
VdS= 80V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta-25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

unit| 

Continuous Source Current 

Is 

— 

- 

- 

33 

B 

Pulse Source Current 

isp 

— 

- 

- 

132 

A 

Diode Forward Voltage 

VSD 

Is=33A , Vgs=0V, Tc=25'>C 

- 

- 

2.3 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If=40A, 
dlF/dt=100A/us 

- 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

3.3 

- 

uc 






















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 1 5 3 

SILICON N CHANNEL MOS TYPE 
(;r'MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Ri)S(ON)“0.06fi (Typ.) 
. High Forward Transfer Admittance : |Yfs|=llS (Typ.) 
. Low Leakage Current : ^ Vq 5 =± 20 V 

I])SS= 250MA(Max.) @ Vd3=60V 

. Enhancement-Mode : V^.j^=2.0^,0V @ Vj)3=Vq3,Ij)=250ijA 


MAXIMUM RATINGS (Ta-25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

60 

V 

Drain-Gate Voltage (RQ 3 =lMf^) 

Ydgr 

60 

V 

Gate-Source Voltage 

VgSS 

+20 

■1 

Drain Current 

DC(Tc=25°C) 

Id 

33 

■ 

DC(Tc=100°C) 

Id 

20 

Pulse 

IdP 

132 

Inductive Current (Clamped) 

IlP 

132 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

Ich 

150 

°C 

Storage Temperature Range 


-55'\^150 

°C 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

■ssosi 

0.83 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth( i-a) 

30 

“C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta = 25‘'C) 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

33 

A 

Pulse Source Current 

isp 

— 

- 

- 

132 

A 

Diode Forward Voltage 

VSD 

IS=33A , Vgs=0V, Tc=25°C 

- 

- 

2.3 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If=40A, 

m 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

mm 

3.3 

- 

PC 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 2 0 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC~DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS( 0N)“0»5^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQ55=±l00nA(Max.) @ Vq5=±20V 

IdsS= 250tiA(Max.) @ Vds= 200V 
. Enhancement-Mode : V^j^=2.0^,0V ^ Vj)5=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

V 

Drain-Gate Voltage (Rq5=1M^2) 

Vdgr 

200 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

5 

■ 

DC(Tc=100'^C) 

Id 

3 

Pulse 

IdP 

20 

Inductive Current (Clamped) 

Ilp 

20 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

I"ch 

150 

°C 

Storage Temperature Range 

^ 

-55'^150 

°C 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Kth(j-c) 

3.12 

"C/W 

Thermal Resistance, Junction to Ambient 

Kth(i-a) 

30 

°C/\v’ 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 2 0 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

^GSS 

Vgs:=±20V. Vj)5=0V 

- 

- 

±100 

nA 

Drain Cut-off Current 

loss 

^ DS~ 200V,VQg=OV,Tc=25 °C 

- 

- 

250 

UA 

Vds= 160V, V’gs'OV , Tc=1 25 °C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

Ij)=250mA, V(^5=0V 

200 

- 

- 


Gate Threshold Voltage 

Vth 

^DS=^GS» Id=250uA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 

|Yfs| 

V]3s=10V, Id=2.5A 

1.3 

2.5 

- 

S 

On-State Drain Current 

1d{0N) 

Vds=iov, Vgs=10^' 

5 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=2.5A, Vgs=10V 

- 

0.5 

0.8 

Q 

Drain-Source ON Voltage 

VdS(ON) 

Id= 5A , Vgs=10V 

- 

2.7 


V 

Input Capacitance 

^iss 


- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs= 0V, f=lMHz 

- 


80 

pF 

Output Capacitance 

c 

^OSS 


- 


300 

pF 

Switching Time 

Rise Time 

tr 

^D=2.5A, 

lOVm Vtm '^t-oVoTlT 

- 


60 

ns 

Turn-on Time 

^on 

viTjj_^ ^ UUl 

0 -U oi 

- 


100 

ns 

Fall Time 

t-f 

''lN°tr,tf<5ns Vdd=IOOV 

D.US1% (Zout=50fi) 

- 


60 

ns 

Turn-off Time 

toff 

- 


160 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

on 

O' 

Vgs=10V, Id=6A, 

■ 

11 

15 

nC 

Gate Source Charge 

Qgs 

Vds= 160 V 

- 

5 

- 

nC 

Gate-Drain ("Miller”) Charge 

__ 


- 

6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta^RS'C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

5 

A 

Pulse Source Current 

isp 

— 

- 

- 

20 

B 

Diode Forward Voltage 

VSD 

IS=5A . Vgs=0V. Tc=25'’C 

- 

- 

2.0 

B 

Reverse Recovery Time 

trr 

Tj=150°C, If= 5A, 
dlF/dt=100A/us 

- 

350 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

2.3 

- 

uc 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 2 1 

SILICON N CHANNEL MOS TYPE 
(;r*MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : PdS(ON)“0*5^2 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQss=-100riA(Max,) @ Vq^=±20V 

1dsS== 250uA(Max.) @ V])5=150V 

. Enhancement-Mode : V|.^=2.0^.0V @ Vj)5=VQ5,Ij)=250jjA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

150 

V 

Drain-Gate Voltage (Rgg^lM^) 

^DGR 

150 

V 

Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25'^C) 

^D 

5 

■ 

DC(Tc=]00°C) 

Id 

3 

Pulse 

^DP 

20 

Inductive Current (Clamped) 

Ilp 

20 

A 

Drain Power Dissipation 
(Tc-25‘’C) 

Pd 

40 

W 

Channel Temperature 

'^ch 

150 

°C 

Storage Temperature Range 

^stg 

-55'\^150 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Dth(j-c) 

3.12 

'C/W 

Thermal Resistance, Junction to Ambient 

Rth( -j-a) 

30 

°c/w 

Muximum Lead temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

j TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

- 

IB 

±100 

nA 

Drain Cut-off Current 

IdSS 

Vds=150V,Vgs=OV,T c=25°C 

- 

s 

250 j 

UA 

Vi)s=l 20V, Vgs=OV , Tc=12 5 ° C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

lj)=250uA, Vq5=0V 

150 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=^'gS» lD=230yA 

2.0 

- j 

4.0 

' V 

Forward Transfer Admittance 

■BSI 

Vps=10V, Ip=2.5A 

1.3 

2.5 

- 

S 

On-State Drain Current 

1d(0N) 

Vds=^ov, Vgs=]0V 

5 

- 

- 

A 

Drain-Source ON Resistance 

■^DSCON) 

Id=2.5A, Vgs=10V 

- 

0.5 

0.8 


Drain-Source ON Voltage 

^DSTON) 

Id= 5A , Vgs=10V 

- 

2.7 


B 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


80 

pF 

Output Capacitance 

^oss 

- 


300 

pF 

Switching Time 

Rise Time 

tr 

Id=2 

lOVn Vtm 

h-O^niTT 

- 


60 

ns 

Turn-on Time 

^on 

'o-TL 

TOPS sf 1 7<! 

VlN:tr,tf<5ns * ''D 
D.USl% (Zout=50fl} 

1= 75V 

- 


100 

ns 

Fall Time 

tf 

- 


60 

ns 


Turn-off Time 

toff 

- 


160 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

oo 

O' 

Vgs=10V, Id=6A, 

Vds=120V 

■ 

11 

15 

nC 

Gate Source Charge 

Qgs 

- 

5 

- 

nC 

Gate-Drain ("Miller”) Charge 

__ 

- 

6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

5 

A 

Pulse Source Current 

isp 

— 

- 

- 

20 

A 

Diode Forward Voltage 

VSD 

Is=5A , Vgs-OV, Tc=25°C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

Tj=150'‘C, If=5A, 

- 

350 

- 

ns 

Reverse Recovered Charge ‘ 

Qrr 

dlF/dt=100A/us 

- 

2.3 

- 

uc 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 2 2 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : R])S(ON)^»8^ (^YP*) 

. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : ^ Vq 5 =± 20 V 

IdSS= 250tiA(Max.) @ ^ds=200V 
. Enhancement-Mode : V^j^=2.0M.0V @ Vj) 5 =Vq 5 ,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC ! 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

V 

Drain-Gate Voltage (RQ 5 =lMf^) 

VdGR 

200 

■■ 

Gate-Source Voltage 

''gss 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

4 

1 

DC(Tc=100°C) 

Id 

2.5 

Pulse 

IdP 

16 

Inductive Current (Clamped) 

IlP 

16 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

40 

W 

Channel Temperature 

I^ch 

150 


Storage Temperature Range 

Istg 

-55'\^150 



INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


3.12 

°c/w 

Thermal Resistance, Junction to Ambient 

Pth(.i-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



F 2 2 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

Drain Cut-off Current 

IdSS 

Vds=200V,Vgs=0V,Tc=25'’C 

Vds=160V,Vgs=0V,Tc=125 °C 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Id=250mA, Vgs=0V 

Gate Threshold Voltage 

Vth 

^’dS=^GS» Id=250)jA 

Forward Transfer Admittance 

■UilSI 

Vds=10V, Id=2.5A 

On-State Drain Current 

ID(ON) 

Vds=10V, Vqs=10V 

Drain-Source ON Resistance 

'^DS(ON) 

Id=2.5A, Vgs=10V 

Drain-Source ON Voltage 

Vdscon) 

Id=4A . Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs= 0V, f=lMHz 

Output Capacitance 

^oss 



MIN.I TYP 


Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain (’’Miller") Charge 



Vgs=10V, Id=6A, 
Vds=160V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

4 

A 

Pulse Source Current 

isp 

— 

- 

- 

16 

A 

Diode Forward Voltage 

VSD 

Is= AA , Vgs=0V, Tc=23°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

trr 

Tj=]50''C, 1 f= 5A, 
dlF/dt=100A/iJs 

- 

350 

- 

Di 

Reverse Recovered Charge 

Qrr 

- 

2.3 

> 

uc 1 



















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 2 3 

SILICON N CHANNEL MOS TYPE 

(;jr-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS( 0N)'^0.8J2 (’Typ.) 

. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQS3=±100nA(Max.) @ Vq3=±20V 

Idss= 250]jA(Max.) @ Vds=150V 

. Enhancement-Mode : V^^=2.0^.0V (3 Vj)3=Vq5,Ij)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (Rg5=1MQ) 

VdGR 

150 

V 

Gate-Source Voltage 

VgSS 

±20 

■■ 

Drain Current 

DC(Tc=25'’C) 

Id 

4 

■ 

DC(Tc=100°C) 

Id 

2.5 

Pulse 

IdP 

16 

Inductive Current (Clamped) 

IlP 

16 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

Istg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

°c/w 

Thermal Resistance, Junction to Ambient 

Pth(i-a) 

30 

'C/W 

Muximum Lead Temperature for Soldering 

Purposes (1,6mm from case for 10 seconds) 

Tl 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 2 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

- 

_ 

±100 

nA 

Drain Cut-off Current 

loss 

Vds=150V.Vgs=0V.Tc=25°C 

- 

- 

250 

UA 

Vds=120V,Vgs=0V,Tc=125‘'C 

- 

- 

1000 

DA 

Drain-Source Breakdow'n Voltage 

''(BR)DSS 

Ip=250mA, Vgs=0V 

150 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 


Vps=10V, Id=2.5A 

1.3 

2.5 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

■1 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=2.5A, Vgs=10V 

- 

0.8 

1.2 

Q 

Drain-Source ON Voltage 

VdS(ON) 

Id= 4A . Vgs=10V 

- 

3.5 


V 

Input Capacitance 

^iss 

Vi)s=25V, Vgs= 0V, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


80 

PF 

Output Capacitance 

^OSS 

- 


300 

pF 

Switching Time 

Rise Time 

tr 

Id=2.5A, 

lOVn Vtm ,1 ^ ^ t oVniTT 

- 


60 

ns 

Turn-on Time 

^on 

oQ vry 

VlJ?tr.tf<L’^4=75V 
D.U^1% (Zout=50Q) 

- 


100 

ns 

Fall Time 

tf 

- 


60 

ns 

Turn-off Time 

^of f 

- 


160 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

oo 

O' 

Vgs=10V. Id=6A, 

Vds=120V 

■ 

11 

15 

nC 

Gate Source Charge 

Qgs 

- 

5 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 

- 

6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta*25°C) 


CHARACTERISTIC 
Continuous Source Current 
Pulse Source Current 
Diode Forward Voltage 
Reverse Recovery Time 
Reverse Recovered Charge 


SYMBOL 


TEST CONDITION 


MIN. 


^SP 

^SD 


Qrr 


Is=4A , Vgs=0V, Tc=25°C 
T>150°C, If=5A, 
dlF/dt=100A/i]s 


TYP. 


MAX. 


UNIT 


16 


1.8 


uC 


350 

2.3 



























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 3 0 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)= 0»25Q (Typ.) 
. High Forward Transfer Admittance : |Yfs|=4.8S (Typ.) 
. Low Leakage Current : lQss=±100nA(Max.) @ Vq5=±20V 

Idss= 250vjA(Max.) @ Vds= 200V 
. Enhancement-Mode : V|-j^=2.0^.0V @ V£) 5 =Vq 3 ,Id=250uA 


MAXIMUM RATINGS (Ta-25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

V 

Drain-Gate Voltage (Rq 5 - 1 MJ^) 

^DGR 

200 

V 

Gate-Source Voltage 

Vgss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

^D 

9 

■ 

DC(Tc=100°C) 

Id 

6 

Pulse 

IdP 

36 

Inductive Current (Clamped) 

Ilp 

36 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

Tch 

150 

‘’C 

Storage Temperature Range 

^Stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(.l-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±100 

m 

Drain Cut-off Current 

loss 

VdS=200V.Vgs=0V,Tc=25°C 

> 

- 

250 

UA 

VdS=160V,Vgs=0V,Tc=125°C 

- 

- 

1000 

bb 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Id=250uA. Vgs=OV 

200 

- 

- 

V 

Gate Threshold Voltage 

Vth 

'^DS=’^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 


Vds=10V, Id=5a 

3.0 

mm 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

9 

- 

- 

B 

Drain-Source ON Resistance 

RdS(ON) 

Id=5A , Vgs=10V 

- 

0.25 

0.40 


Drain-Source ON Voltage 

''DS(ON) 

Id=9A , Vgs=10V 

- 

2.5 


B 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV. f=lMHz 

- 


800 

PF 

Reverse Transfer Capacitance 

^rss 

- 


150 

pF 

Output Capacitance 

^oss 


- 


450 

B 

Switching Time 

Rise Time 

tr 

o-u 2 

ivJ 

A 

-oVquT 

n=90V 

- 


50 

ns 

Turn-on Time 

^on 

- 


80 

ns 

Fall Time 

tf 

- 


40 

ns 

Turn-off Time 

^of f 


- 


90 

on 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

on 

O' 

Vgs=10V, Id=I2A, 

■ 

19 

30 

nC 

Gate Source Charge 

Qgs 

Vds=160V 


10 

- 

WSM 

Gate-Drain (’’Miller") Charge 

Qgd 



9 

- 

121311 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

man 

Continuous Source Current 

Is 

— 

- 

- 

9 

A 

Pulse Source Current 

isp 

— 

- 

- 

36 

A 

Diode Forward Voltage 

VSD 

IS=9A , Vgs=0V, Tc=25°C 

- 

- 

2.0 

B 

Reverse Recovery Time 

trr 

Tj=150°C, If=9A, 

- 

450 

- 

ns 1 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

3.0 

- 

H 













































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 3 1 

SILICON N CHANNEL MOS TYPE 
(;r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“^» 25Q (Typ.) 
. High Forward Transfer Admittance : |Yfs|=4.8S (Typ.) 
, Low Leakage Current : lQ55=±100nA(Max.) @ Vq5=±20V 

IdsS= 250uA(Max.) @ Vds=150V 

. Enhancement-Mode : V^.f^=2.0^4.0V @ Vd5=Vq5,I])=250)jA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vpsx 

150 

wm 

Drain-Gate Voltage (RQ5=]Mf2) 

''dgr 

150 


Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

9 

■ 

DC(Tc=100°C) 

Id 

6 

Pulse 

IdP 

36 

Inductive Current (Clamped) 

IlP 

36 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

I^ch 

150 

°C 

Storage Temperature Range 

Tstg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.^X. 

UNIT 

Thermal Resistance, Junction to Case 

ilB&SRSI 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

^^th( j-a) 

30 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products.' No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

Drain Cut-off Current 

loss 

Vds=150V.Vgs=0V,Tc=25°C 

Vds=120V ,Vgs=OV,Tc=125''C 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

Id=250uA, Vgs=0V 

Gate Threshold Voltage 

Vth 

'^DS=’^GS» Id=250}jA 

Forward Transfer Admittance 

lYfsl 

Vds=10V, Id=5A 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

Rds(on) 

Id= 5A . Vgs=10V 

Drain-Source ON Voltage 

vdscon) 

Id= 9A , Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs= 0V, f=lMHz 

Output Capacitance 

^OSS 



Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain (’’Miller") Charge 



Vgs=10V. Id=12A, 
Vds=120V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 3 2 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Low Drain-Source ON Resistance : RdS(ON)“ 0*^^ (Typ.) 
. High Forward Transfer Admittance ; |Yfs|=4,8S (Typ.) 
. Low Leakage Current ; lQ53=±100nA(Max.) @ Vq5=±20V 

Idss= 250uA(Max.) @ Vds=200V 

. Enhancement-Mode ; V^h=2.CN4.0V @ Vj)5=Vq3,Id=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

■■ 

Drain-Gate Voltage (Rq5=1M$7) 

'^DGR 

200 


Gate-Source Voltage 

^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

^D 

8 

■ 

DC(Tc=100°C) 

Id 

5 

Pulse 

IdP 

32 

Inductive Current (Clamped) 

Ilp 

32 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

-Jks_ 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Hth(j-a) 

30 

"C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 
Gate Leakage Current 

Drain Cut-off Current 

Drain-Source Breakdown Voltage 
Gate Threshold Voltage 
Forward Transfer Admittance 
On-State Drain Current 
Drain-Source ON Resistance 
Drain-Source ON Voltage 
Input Capacitance 
Reverse Transfer Capacitance 
Output Capacitance 

Rise Time 
Turn-on Time 

Switching Time — - - 

rail Time 

Turn-off Time 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Gate Source Charge 
Gate-Drain ("Miller") Charge 


SYMBOL 

TEST CONDITION 

less 

Vgs=±20V. Vds=0V 

IdSS 

VdS=200V.Vgs=OV.Tc=25''C 

VdS=I60V,VgS=0\'.Tc=I25°C 

''{BR)DSS 

Id=250uA, Vgs=0V 

Vth 

^'dS='^GS» Id=250uA 

|Yfs| 

Vds=10V, Id=5a 

ID(ON) 

Vds=10V. Vgs=10V 

RdS(ON) 

Id=5A , Vgs=10V 

Vdscon) 

1d=8A . Vgs=10V 

^iss 


^rss 

Vds=25V, Vgs=OV, f=lMHz 

c 

^oss 




% _ Vcs=10V, Id=12A, 

Ogs _ Vds= 160 V 

Qgd 



SOUKCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

8 

A 

Pulse Source Current 

isp 

— 

- 

- 

32 

A 

Diode Forward Voltage 

VSD 

IS=8A . Vgs=0V. Tc=25°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

trr 

T>150°C. If=9A, 

- 

450 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

3.0 

- 

tiC 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 3 3 

SILICON N CHANNEL. MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS( 0N)~^*^^ C^yp«) 
. High Forward Transfer Admittance : |Yfs|-4.8S (Typ.) 
. Low Leakage Current : ^ Vq 5=±20V 

Idss~ 250uA(Max.) @ Vd3=150V 

. Enhancement-Mode : V|.^=2.CKv4,0V @ Vj)5=Vg5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (Rgs=1^^) 

VdGR 

150 

■H 

Gate-Source Voltage 

VgSS 

±20 

■■ 

Drain Current 

DC(Tc=25°C) 

Id 

8 

■ 

DC(Tc=100°C) 

Id 

5 

Pulse 

IKSHI 

32 

Inductive Current (Clamped) 

IlP 

32 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

'^ch 

150 

°c 

Storage Temperature Range 


-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M4X. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Pth(i-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1,6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 3 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

[unit 

Gate Leakage Current 

less 

Vgs=± 20V. Vps^OV 

- 

- 

±100 

— 

Drain Cut-off Current 

IdSS 

^^DS=150V,Vgs=0V,Tc=25°C 

“ 1 

- 

250 

da 

Vds=120V.Vcs=OV,Tc=125°C 

- 

- 

1000 

da 

Drain-Source Breakdown Voltage 

'’(BR)DSS 

I])=250dA, Vgs=0V 

150 

- 

- 

V 

Gate Threshold Voltage 

Vth 

'^DS=^GS» Id=250pA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vps=10V, Ii)=5A 

3.0 

03 

- 

s 

On-State Drain Current 

1d(0N) 

Vps=10V, Vgs=10V 

8 

- 

- 

A 

Drain-Source ON Resistance 

>5dS(0N) 

Il)= 5A , Vgs=10V 

- 

0.4 

0.6 


Drain-Source ON Voltage 

VdS(ON) 

Id=8A , Vgs=10V 

- 

3.5 


B 

Input Capacitance 

^iss 

Vi)s=25V, Vgs= 0V, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


150 

pF 

Output Capacitance 

^OSS 

- 


450 

pF 

Switching Time 

Rise Time 

^r 

In=5A 

lOVn Vtm .t-l:-^t-oVnTTT 

- 


50 

ns 

Turn-on Time 

^on 

Oil Sj 

D.U^1% (Zout=15Q) 

- 


80 


Fall Time 

tf 

- 


40 

ns 

Turn-off Time 

^of f 

- 


90 

ig 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, I])=12A, 

Vds=120V 

■ 

19 

30 

nC 

Gate Source Charge 

wmm 

- 

10 

- 

nC 

Gate-Drain ("Miller") Charge 

_ M _1 


- 

9 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Continuous Source Current 


Pulse Source Current 


isp 


32 


Diode Forward Voltage 


VSD 


Is=8A , Vcs=0V, Tc=25°C 


1.8 


Reverse Recovery Time 


Reverse Recovered Charge 


Tj=150°C, 1 f- 9A, 
dIp/dt=100A/us 


DC 


450 

3.0 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 4-0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC~DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)“ 0*(Typ.) 
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.) 
. Low Leakage Current : lQS3=±100nA(Max.) @ Vq3=±20V 

^DSS= 250]jA(Max.) @ Vd5=200V 

. Enhancement-Mode : V^^=2.0^.0V @ V])3 =Vq5,I{)=250mA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

200 

V 

Drain-Gate Voltage (RQ 3 =lMfi) 

^DGR 

200 

V 

Gate-Source Voltage 

^GSS 

±20 

■■ 

Drain Current 

DC(Tc=25°C) 

Id 

18 

■ 

DC(Tc=100°C) 

Id 

11 

Pulse 

IdP 

72 

Inductive Current (Clamped) 

IlP 

72 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

_Isis_ 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


Y T F 2 4 0 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 


Gate Leakage Current 


Drain Cut-off Current 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Forward Transfer Admittance 


On-State Drain Current 


Drain-Source ON Resistance 


Drain-Source ON Voltage 


Input Capacitance 


Reverse Transfer Capacitance 


Output Capacitance 


Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller”) Charge 


SYMBOL 


less 


^DSS 


(BR)DSS 


Hh 


Yfs 


Id(ON) 


^DS(ON) 


^DS(ON) 


Ci5 


^of f 




Qgd 


TEST CONDITION 


Vgs==±20V, Vj)3=0V 


Vds=200V.Vgs=0V,Tc=25®C 


Vds=160V.Vgs=0V,Tc=125°C 


Il)=250uA, Vgs=0V 


VdS=’^GS» Id=250pA 


Vj)s=10V, Ii)=10A 


Vds=iov, Vgs=10V 


Id=10A , Vgs=10V 


Id=18A , Vgs=10V 


Vds=25V. Vgs= 0V. f=lMHz 


‘o’fl V' 


Il)=10A 


^4 


viN:tr,tf<5ns 
D.Ugl% (Zout=4.71^) 


oVqut 


VdV75V 


Vgs=10V, Id=22A, 
Vds=160V 


200 


2.0 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

Continuous Source Current 

Is 

— 

- 

Pulse Source Current 

isp 

— 

- 

Diode Forward Voltage 

VSD 

IS=18A , Vgs=0V, Tc=25‘“C 

- 

Reverse Recovery Time 

trr 

Tj=I50°C. If=18A, 

- 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 





















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 4 1 

SILICON N CHANNEL MOS TYPE 
(TT-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Low Drain-Source ON Resistance ; RDS(ON)“0*14fl (Typ.) 
. High Forward Transfer Admittance ; |Yfs|=9.0S (Typ.) 
. Low Leakage Current ; lQss=-100nA(Max.) @ V(; 5 »± 20 V 

IdSS= 250yA(Max.) @ Vds»150V 

. Enhancement-Mode ; Vj.j^=2.C)^.0V @ Vd5=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (RQ5=lMf2) 

VdGR 

150 

mm 

Gate-Source Voltage 

VgSS 

±20 

mm 

Drain Current 

DC(Tc=25°C) 

Id 

18 

■ 

DC(Tc=100°C) 

Id 

11 

Pulse 

Idp 

72 

Inductive Current (Clamped) 

Ilp 

72 

A 

Drain Power Dissipation 
(Tc=25'’C) 

Pd 

125 

W 

Channel Temperature 

I^ch 

150 

°c 

Storage Temperature Range 

_ 

-55M50 

°c 



1. OATS 
Z SOURCE 


DRAIN (CASE) 


JEDEC 

TO-204AE/TO-3 ' 

EIAJ 


TOSHIBA 


Weight : 

15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


1.0 

°c/w 

Thermal Resistance, Junction to Ambient 

Kth(j-a) 

30 

“C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights- of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

Igss 

Vgs=±20V. Vds=OV 

Drain Cut-off Current 

IdSS 

Vds=150V,Vgs=0V,Tc=25°C 

Vds=120V,Vgs=0V.Tc=125^C 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Il)=250uA, Vgs=OV 

Gate Threshold Voltage 

Vth 

'''dS=^'GS» Id=250uA 

Forward Transfer Admittance 

|Yfs| 

Vj)5=10V, Id=10A 

On-State Drain Current 

1D(0N) 

Vds=iov, Vgs=10V 

Drain-Source ON Resistance 

I^OS(ON) 

lD=iOA , Vgs=10V 

Drain-Source ON Voltage 

''ds(on) 

Ip=18A . Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

Vds=25V, Vgs=OV, f=lMH2 

Output Capacitance 

^oss 



MIN.I TYP. 


Rise Time 
Turn-on Time 

Switching Time - - Vn " r/ ' . - 

Fall Time 

Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 



Vgs=10V, Ij)=22A, 

Vds=120V 


MAX.I UNIT 





SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 
















































































































TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 4 2 

SILICON N CHANNEL MOS-TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS 


CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance ; RdS(ON)~®*^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.) 
. Low Leakage Current : ^ Vq 5 =± 20 V 

IdSS= 250yA(Max.) @ Vj)3=200V 

. Enhancement-Mode : V|-j^=2.0^,0V @ Vj) 3 =V(j 5 ,Ij)=250uA 

MAXIMUM RATINGS (Ta=25°C) 



Unit In mm 



L OATE 
Z SOORCE 

DRAIN (CASE) 

JEDEC _ TO-204AE/T0-3 

EIAJ _ 

TOSHIBA 
Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

°c/w 

Thermal Resfstance, Junction to Ambient 

Hth(j-a) 

30 

“C/K 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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2 60 MAX 













































ELECTRICAL CHARACTERISTICS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V\ Vds=0V 

Drain Cut-off Current 

loss 

VdS=200V.VgS=0V.Tc=25“C 

Vds=160V .Vgs=0V,Tc=125°C 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

Gate Threshold Voltage 

Vth 

^DS=''^GS» lD=250yA 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=10A 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

RdS(ON) 

Id=10A . Vgs=10V 

Drain-Source ON Voltage 

''DS(ON) 

Id=16A . Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

VdS=25V, Vgs=0V, f=lMHz 

Output Capacitance 

^OSS 



MAX. 

UNIT 

±100 

nA 

250 

pA 

1000 

pA 


Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 



Vqs=10V, Id=22A, 
Vds=160V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

16 

A 

Pulse Source Current 

ISP 

— 

- 

- 

64 

A 

Diode Forward Voltage 

VSD 

Is=16A , Vgs=0V, Tc=25°C 

- 

- 

ISI 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If= 18A, 
dlF/dt=100A/gs 

- 

650 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

4.1 

- 

pC 





















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TQSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 4 3 

SILICON N CHANNEL MOS TYPE 

(;r«Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RDS(0N)~0.20fi (Typ.) 
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.) 
. Low Leakage Current : lQ35=±100nA(Max.) @ Vq 3 =± 20 V 

Idss= 250uA(Max.) @ Vds=150V 

. Enhancement-Mode : V^j^=2.CKv4.0V @ Vj)5=Vq5,Id=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

150 

V 

Drain-Gate Voltage (RQ5=lMf2) 

^DGR 

150 

V 

Gate-Source Voltage 

vgss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

16 

■ 

DC(Tc=100°C) 

Id 

10 

Pulse 

IdP 

64 

Inductive Current (Clamped) 

IlP 

64 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

^ch 

150 

°c 

Storage Temperature Range 

^stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

°C/K 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



F 2 4 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V, Vi)s=0V 

Drain Cut-off Current 

loss 

Vds=150V,Vgs=0V,Tc=25°C 

VdS=120V.Vgs=0V.Tc=125°C 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

Gate Threshold Voltage 

Vth 

^DS='^GS» Id=250uA 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, I])=10A 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

%S(0N) 

Id= 10A t Vgs=10V 


Drain-Source ON Voltage 


Input Capacitance 


Reverse Transfer Capacitance 


Output Capacitance 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


VdSCON) 


Switching Time 



Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 


^ i^us i ;l ^ 3 ^ 

ViN:tr.tf<5ns 
^off |D.Ugl% (Zout=4.7^^) 


Vgs=10V, Id=22A, 

Vds=120V 



TYP.I MAX. I UNIT 




250 UA 


1000 pA 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 



650 

4.1 





















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 5 0 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)“0«0^^ ) 

, High Forward Transfer Admittance : |Yfs|=14S (Typ.) 
. Low Leakage Current : lQss=±100nA(Max.) @ Vqs=±20V 

loss* 250)jA(Max.) @ Vds=200V 

. Enhancement-Mode : V^.h=2.Ch4.0V @ Vj)5=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

V 

Drain-Gate Voltage (RQg=lM^)) 

VdGR 

200 

V 

Gate-Source Voltage 

VgSS 

±20 

■1 

Drain Current 

DC(Tc=25°C) 

Id 

30 

■ 

DC(Tc=100°C) 

Id 

19 

Pulse 

Idp 

120 

Inductive Current (Clamped) 

Ilp 

120 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

^ch 

150 

°c 

Storage Temperature Range 

"^stg 

-55M50 

°c 



1. GATE 

2. SOURCE 


DRAIN (CASE) 


JEDEC 

T0-204AE/T0-3 

EIAJ 



TOSHIBA 


Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


0.83 

°c/w 

Thermal Resistance, Junction to Ambient 

Eth(j-a) 

30 

°C/VJ 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

T 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 1 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

- 

- 

±100 

mm 

Drain Cut-off Current 

IdSS 

VdS=200V.Vgs=OV,Tc=25°C 

- 

- 

250 

1 UA 

Vps=I60V,VGS=0V,Tc=125‘'C 

- 

- 

1000 

^9 

Drain-Source Breakdown Voltage 

V(BR)DSS 

lD=250yA. Vgs=0V 

200 

- 

- 

B 

Gate Threshold Voltage 

'''th 

Id=230uA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=I6A 

8 

14 

- 

s ! 

On-State Drain Current 

ID(ON) 

Vps=10V, Vgs=10V 

30 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id= 16A , Vgs=10V 

- 

0.070 

0.085 

_1 

Drain-Source ON Voltage 

VdS(ON) 

Id=30A , Vgs=10V 

- 

2.3 


B 

Input Capacitance 

^iss 

Vi)s=25V, Vgs=OV, f=lMHz 

- 


3000 

■Si 

Reverse Transfer Capacitance 

^rss 

- 


500 

E9 

Output Capacitance 

^OSS 

- 


1200 

SB 

Switching Time 

Rise Time 

tr 

It)= 16A 

lOVn Vtm >^^.<-^-oVnTTT 

- 


100 

ig 

Turn-on Time 

^on 

luvn vjTq !►, c; UU! 

lOys *<rX Vi^-QSV 

''lN:tr.tf<5ns Vod-DSV 

D.USl% (Zout=4.7n) 

- 


135 

■Ql 

Fall Time 

tf 

- 


100 


Turn-off Time 

^of f 

- 


225 

SB 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

% 

Vgs=I0V, Id=38A, 

Vds=160V 

■ 

79 

120 

nC 

Gate Source Charge 

Qgs 

- 

37 

- 

SB 

Gate-Drain ("Miller”) Charge 

_9gd_ 


- 

42 

1_ 

mm 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta-25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Continuous Source Current 

Is 

— 

- 

- 

30 

A 

Pulse Source Current 

isp 

— 

- 

- 

120 

A 

Diode Forward Voltage 

VSD 

IS-30A , Vqs-OV, Tc=25‘’C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

T>150°C, If=30A, 

- 

750 


wm 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/us 

- 

B 


IB 










































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 5 1 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance ; RdS(ON)“ 0.07O (Typ.) 
. High Forward Transfer Admittance : |Yfs|=14S (Typ.) 
. Low Leakage Current : lQss=-100nA(Max.) @ Vq^=±20V 

IdsS'^ 250lJA(Max.) @ Vd 3=150V 
. Enhancement-Mode : V^.j^=2.0^.0V @ Vj)5=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (Rqs»1M$1) 

VdGR 

150 

■■ 

Gate-Source Voltage 

VgSS 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

30 

1 

DC(Tc=100°C) 

Id 

19 

Pulse 

Idp 

120 

Inductive Current (Clamped) 

Ilp 

120 

A 

Drain Power Dissipation 
(Tc-25°C) 

Pd 

150 

W 

Channel Temperature 

^ch 

150 

°C 

Storage Temperature Range 

^stg 

-55M50 



INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

mx. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±100 

nA 

Drain Cut-off Current 

loss 

Vds=150V.Vgs=0V,Tc=25'’C 

- 

- 

250 

1 

UA 

Vds=120V,Vqs=0V,Tc=125°C 

- 

- 

1000 

da 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

150 

- 

- 

m 

Gate Threshold Voltage 

Vth 

^DS=^GS» Id=250uA 

2.0 

- 

4.0 

m 

Forward Transfer Admittance 

|Yfs| 


8 

14 

- 

m 

On-State Drain Current 

1d(0N) 

Vds=10V, Vgs=10V 

30 

- 

- 

A 

Drain-Source ON Resistance 

>^DS(ON) 

Id=16A , Vgs=10V 

- 

o 

,o 

o 

0.085 

Q 

Drain-Source ON Voltage 

''DSC ON) 

Id=30A , Vgs=10V 

- 

2.3 


v 

Input Capacitance 

mm 

Vds=25V, Vgs=OV. f=lMHz 

- 


3000 

pF 

Reverse Transfer Capacitance 

^rss 

- 


500 

pF 

OutpuJ: Capacitance 

^oss 


- 


1200 

pF 

Switching Time 

Rise Time 

^r 

10Vr~i Vtm 

- 


100 


Turn-on Time 

^on 

O-JJ- ^1*^1 

''lN:tLtf<5ns ''DD=95V 
D.USU (Zout=4.7sT) 

- 


135 

ns 

Fall Time 

tf 

- 


100 

ns 

Turn-off Time 

'^of f 

- 


225 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=38A, 

■ 

79 

120 

nC 

Gate Source Charge 

mm 

VdS=120V 

- 

37 

- 

nC 

Gate-Drain ("Miller") Charge 

__1 


- 

i 42 

L_ 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

30 

A 

Pulse Source Current 

isp 

— 

- 

- 

120 

D 

Diode Forward Voltage 

VSD 

IS=30A , Vgs=0V, Tc=25‘’C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

Tj=150°C. lF=30Ay 
dlp/dt^lOOA/tis 

- 

750 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

m 

- 

m 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 2 5 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“ 0*09S^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=l4S (Typ.) 
. Low Leakage Current : lQ 5 s=± 100 nA(Max.) @ Vq5=±20V 

IdSS= 250uA(Max.) @ Vds=200V 

. Enhancement-Mode : V^.f^=2.0^.0V @ Vd5=sVq5,Id=250}jA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

■■ 

Drain-Gate Voltage (Rq3=1M^^) 

^DGR 

200 


Gate-Source Voltage 

Vgss 

±20 

■■ 

Drain Current 

DC(Tc=25°C) 

Id 

25 

a 

DC(Tc=100°C) 

Id 

16 

Pulse 

Idp 

100 

Inductive Current (Clamped) 

IlP 

100 

A 

Drain Power Dissipation 
(Tc=25'’C) 

Pd 

150 

W 

Channel Temperature 

"^ch 

150 

°c 

Storage Temperature Range 

_Jks_ 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth(i-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


¥ T F 2 5 2 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

unit| 

Gate Leakage Current 

IgSS 

'''GS=-20^'. Vj)5=0V 

- 

- 

±100 

HQ^II 

Drain Cut-off Current 

loss 

Vds=200V,Vcs=0V,Tc=25°C 

- 

- 

250 


VDS=160V.VGS=0t-.Tc=]25“C 

- 

- 

1000 

nui 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

II)=250mA, Vqs=0V 

200 

- 

- 

V 

Gate Threshold Voltage 

hh 

''dS=’^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 


Vds= 10V, Ip)=16A 

8 

14 

- 

s 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

25 

- 

- 

A 

Drain-Source ON Resistance 

I^DSCON) 

Id=16A , Vgs=10V 

- 

0.09 

0.12 


Drain-Source ON Voltage 

VdS(ON) 

II)=25A , Vq2=10V 

- 

2.5 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


3000 

pF 

Reverse Transfer Capacitance 

^rss 

- 


500 

pF 

Output Capacitance 

^oss 

- 


1200 

pF 

Sw'itching Time 

Rise Time 

^r 

Ir)=I6A„ 

lOVi—1 Vtm ,>-P..fet-oVnTTT 

- 


100 

ns 

Turn-on Time 

^on 

0-J L 

^ IT) 

lOyS Tjlr y 6 QCIV 

VlN:tr.tf<5ns ™=95V 
D.U^1% (Zout=4.7f2} 

- 


135 

ns 

Fall Time 

tf 

- 


100 

ns 

Turn-off Time 

toff 

- 


225 

IQI 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

% 

Vqs=I0V, Id=38A, 

Vds=160V 

■ 

79 

120 

nC 

Gate Source Charge 

Qgs 

- 

39 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 


- 

42 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Continuous Source Current 

Is 

— 

- 

- 

25 

A 

Pulse Source Current 

isp 

— 

- 

- 

100 

A 

Diode Forward Voltage 

VSD 

IS=25A, Vgs-OV, Tc=25°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

trr 

Tj=]50'’C, If=30A, 

- 

750 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 


4.7 

- 

yC 


TOSHIBA CORPORATION 
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TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 5 3 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RDS(ON)~O.09f2 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=14S (Typ.) 
. Low Leakage Current ; lQS5=±100nA(Max.) @ Vq5=±20V 

IdSS= 250MA(Max.) @ Vds=150V 

. Enhancement-Mode : V^j^=2.0^.0V @ Vd3=Vq5,Ij)=250]jA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (Rq5=1MQ) 

VdGR 

150 

V 

Gate-Source Voltage 

VgSS 

±20 

mm 

Drain Current 

DC(Tc=25°C) 

lo 

25 

■ 

DC(Tc=100°C) 

Id 

16 

Pulse 

IdP 

100 

Inductive Current (Clamped) 

^LP 

100 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

^ch 

150 

°c 

Storage Temperature Range 

Tstg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 


Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.a. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

°C/W 

Thermal Resistance, Junction to Ambient 

Hth(]-a) 

30 

■’C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide tor the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 2 5 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds-OV 

- 

- 

±100 

nA 

Drain Cut-off Current 

^DSS 

Vds=150V.Vgs=OV,Tc=25°C 

- 

- 

250 

UA 

Vds=120V.Vgs=0V,Tc=125 °C 

- 

- 

1000 

yA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

lp=250ljA, Vgs=0V 

150 

- 

- 

■I 

Gate Threshold Voltage 

Vth 

^DS=^GS» Id=250mA 

2.0 

- 

4.0 

. 

V 

Forward Transfer Admittance 

|Yfs| 

Vj)5=10V, Ip=16A 

8 

14 


S 

On-State Drain Current 

1d(0N) 

Vds=iov, Vgs=10V 

25 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=16A , Vgs=10V 

- 

0.09 

0.12 

B 

Drain-Source ON Voltage 

VdS(ON) 

Id=25A , Vgs=10V 

- 

2.5 


B 

Input Capacitance 

^iss 

Vds=25V, Vgs= 0V, f=lMHz 

- 


3000 

El 

Reverse Transfer Capacitance 

^rss 

- 


500 

pF 

Output Capacitance 

^oss 

- 


1200 

pF 

Switching Time 

Rise Time 

V 

lr)= 16A 

lOVn Vtm oVnTTT 

- 


100 

ns 

Turn-on Time 

^on 

icjs 1 

VlN:tr,tf<5ns ''])d= 95V 
D.USlZ {Zout=4.7fi) 

- 


135 

ns 

Fall Time 

tf 

- 


100 

ns 

Turn-off Time 

toff 

- 


225 

Qj 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

00 

O' 

Vgs=10V, Id=38A, 

■ 

79 

120 

nC 

Gate Source Charge 

Qgs 

Vds=120V 

- 

37 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 


- 

42 

- 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25^C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Continuous Source Current 


25 


Pulse Source Current 


Diode Forward Voltage 


Jsp_ 

^SD 


100 


IS=25A , Vgs=0V, Tc=25»C 


1.8 


Reverse Recovery Time 


Reverse Recovered Charge 


Tj=150‘^C, Ip=30A, 
dIp/dt=100A/ys 


750 




















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 4 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)'^«SJ^ (Typ*) 
. High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) 
. Low Leakage Current : ^ ^GS~*20V 

^DSS* 250uA(Max.) @ Vj)5=r500V 

. Enhancement-Mode : V|-fj=2.0^.0V @ Vq5*Vq3,Ij)=250uA 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

500 

■■ 

Drain-Gate Voltage 

''dgr 

500 

V 

Gate-Source Voltage 

vgss 

±20 

V 

Drain Current 

DC(Tc=:25°C) 

Id 

8 

■ 

DC(Tc=100°C) 

Id 

5 

Pulse 

Idp 

32 

Inductive Current (Clamped) 

IlP 

32 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

I’ch 

150 

°C 

Storage Temperature Range 

'Istg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 


Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

"C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

o 

O 

Muximura Lead Temperature for Soldering 

Purposes (1.6nim from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25^C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

- 

- 

±100 

nA 

Drain Cut-off Current 

loss 

V[)S=500V, Vgs=OV , Tc=25°C 

- 

- 

250 

UA 

Vds=400V,Vgs=0V,Tc= 125 °C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

500 

- 

- 

■1 

Gate Threshold 

Voltage 

Vth 

'^DS=^GS» Id=250uA 

2.0 

- 

4.0 

■1 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Ij)=4A 

4 

6.5 

- 

S 

On-State Drain 

Current 

ID(ON) 

Vds=iov, Vgs=10V 

8 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=4A , Vgs=10V 

- 

0.8 

0.85 

Q 

Drain-Source ON Voltage 

'^DS(ON) 

Id=8A . Vgs=10V 

- 

7.0 


wm 

Input Capacitance 

^iss 


- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

Vds=25V. Vgs= 0V, f=lMHz 

- 


150 

pF 

Output Capacitance 

^oss 


- 


350 

pF 


Rise Time 

tr 

It^=4A 

lOVi —1 Vtm oVoTlT 

- 


15 

ns 

Switching Time 

Turn-on Time 

^on 

‘"n 

- 


50 

ns 

Fall Time 

tf 

VfN^tr.tftsns Vdq= 200V 
D.USl% (Zout=4.7fl) 

- 


30 

ns 


Turn-off Time 

toff 

- 


120 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

on 

O' 

Vgs=10V. Id=10A. 

■ 

42 

60 

nC 

Gate Source Charge 

Qgs 

Vps=400V 

- 

20 

- 

nC 

Gate-Drain ("Miller") Charge 

Qgd 


- 

22 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

trr 

Reverse Recovered Charge 

Qrr 


TEST CONDITION 


MIN. TYP. MAX. UNIT 


8 



IS=8A , Vgs=OV, Tc=25°C 


Tj=150‘’C, Ip=8A, 
dlF/dt=100A/ys 




















































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 4 1 

SILICON N CHANNEL MOS TYPE 
(;r-MOS) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RDS(0N)=0*8f^ 

. High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) 
. Low Leakage Current ; lQss=±100nA(Max.) @ Vq5=±20V 

IdSS= 250uA(Max.) @ V])s=-^50V 

. Enhancement-Mode : V{.j^=:2.Ch4.OV @ Vd3=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

'^DSX 

450 

V 

Drain-Gate Voltage (RQ 5 =lMfi) 

Vdgr 

450 


Gate-Source Voltage 

Vgss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

8 

■ 

DC(Tc=l00°C) 

Id 

5 

Pulse 

IdP 

32 

Inductive Current (Clamped) 

Ilp 

32 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

125 

W 

Channel Temperature 

"^ch 

150 

‘’C 

Storage Temperature Range 

^stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

NLAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

“C/W 

Thermal Resistance, Junction to Ambient 

^^th( j-a) 

30 

■’c/w 

Muximura Lead Temperature for Soldering 

Purposes (1,6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 4 1 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

loss 

Vgs=±20V, Vds=0V 

- 

- 

±100 

nA 

Drain Cut-off Current 

IdSS 

Vps=450V,VGs=0V,Tc=25°C 

- 

- 

250 

ma 

Vds=360V,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

'^(BRIDSS 

I[)=250uA, Vq5=0V 

450 

- 

- 

B 

Gate Threshold Voltage 

_!£h_, 

''’dS=^'gS* Id=250uA 

2.0 

- 

4.0 

v 

Forward Transfer Admittance 


Vds=10V, Id=4A 

4 

6.5 

- 

s 

On-State Drain Current 

Id(ON) 

Vds=iov, Vgs=10V 

8 

- 

- 

A 

Drain-Source ON Resistance 

%S(ON) 

Id=4A . Vgs=10V 

- 

0.8 

0.85 


Drain-Source ON Voltage 

VdS(ON) 

Id=8A , Vgs=10V 

- 

7.0 


V 

Input Capacitance 

^iss 

Vds=25V, Vqs=OV, f=lMHz 

- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


150 

PF 

Output Capacitance 

^oss 


- 


350 

pF 

Switching Time 

Rise Time 

rt 

Ij>=4A 

lOVf—i Vtv >-■ oVoTIT 

- 


15 

ns 

Turn-on Time 

^on 

O-U- oi 

VlN?tLtf<5ns Vdd=200V 
D.UsU (Zout=4.7n) 

- 


50 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

toff 

- 


120 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs= 10V, l£)=10A, 

■ 

42 

60 

nC 

Gate Source Charge 

Qgs 

Vp)s=360V 

- 

20 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 

- 

22 

1 _ 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

8 

B 

Pulse Source Current 

isp 

— 

- 

- 

32 

A 

Diode Forward Voltage 

^SD 

IS=8A . Vgs=0V, Tc=25‘’C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If=8A, 

- 

1100 

- 

ns 

Reverse Recovered Charge 

Qrr 

dip/dt=100A/us 

- 


- 

uc 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 4 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RDS(0N)“0.8fi (Typ.) 
. High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) 
. Low Leakage Current : IcsS'^-lOOnACMax.) @ Vq 5 =± 20 V 

IdsS= 250uA(Max.) @ Vds=500V 

. Enhancement-Mode : V|-j^=2.0^.0V @ Vj)5=Vq5,Ij)=250|jA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

500 

V 

Drain-Gate Voltage (Rq 3 = 1 MQ) 

VdGR 

500 

V 

Gate-Source Voltage 

VgSS 

+20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

7 

■ 

DC(Tc=100°C) 

Id 

4 

Pulse 

IdP 

28 

Inductive Current (Clamped) 

IlP 

28 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

I^ch 

150 

°C 

Storage Temperature Range 

Tstg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

°c/w 

Thermal Resistance, Junction to Ambient 

Pth(j-a) 

30 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

^SD 

Reverse Recovery Time 

t-rr 

Reverse Recovered Charge 

Qrr 



- 2 ( 





















































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 4 3 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : (Typ.) 

, High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) 
. Low Leakage Current : lQss=±100nA(Max.) @ Vq 5=±20V 

Idss= 250ijA(Max.) @ V])5=450V 
. Enhancement-Mode : V|-j^=2.CN4.0V @ Vj)5=Vq5,Id=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

450 


Drain-Gate Voltage (Rq5=1M$7) 

^DGR 

450 


Gate-Source Voltage 

VgSS 

±20 

m 

Drain Current 

DC(Tc=25°C) 

Id 

7 

■ 

DC(Tc=100°C) 

Id 

4 

Pulse 

IdP 

28 

Inductive Current (Clamped) 

IlP 

28 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

^ch 

150 

°C 

Storage Temperature Range 

Tstg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

'C/W 

Thermal Resistance, Junction to Ambient 

Eth(j-a) 

30 

"C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 


products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 4 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vi)s=OV 


- 

±100 

nA 

Drain Cut-off Current 

loss 

Vds= 450V, Vcs=OV , Tc=25°C 


- 

250 


Vps=360 V.Vgs= 0V,Tc=12 5 ° C 

- 

- 

1000 

pA 

Drain-Source Breakdown Voltage 

''{BR)DSS 

Ij)=250mA, Vg5=0V 

450 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=’^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

lYfsl 

Vds=10V, I])=4A 

4.0 

6.5 

- 

s 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

7 

- 

- 

A 

Drain-Source ON Resistance 

%S(ON) 

Ip=4A , Vgs=10V 

- 

1.0 

1.1 


Drain-Source ON Voltage 

^DSCON) 

, Vgs=10V 

- 

7.7 


V 

Input Capacitance 

^iss 

Vps=25V, Vgs= 0V, f=lMHz 

- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


150 

PF 

Output Capacitance 

^oss 


- 


350 

pF 

Switching Time 

Rise Time 

tr 

It)= 4A 

o-L*- ^ sj 

''lN:tr,tf<5ns Vi)£)=200V 

D.USl% (Zout=4.7fi; 

- 


15 

ns 

Turn-on Time 

^on 

- 


50 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

^of f 

- 


120 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

00 

O' 

Vqs=10V, Id=10A, 

^’dS=360V 

■ 

1 

42 

60 

nC 

Gate Source Charge 


- 

20 

- 

nC 

Gate-Drain ("Miller") Charge 

_2ad_ 

- 

22 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

7 

A 

Pulse Source Current 

isp 

— 

- 

- 

28 

A 

Diode Forward Voltage 

^SD 

Is=7A , Vgs=0V, Tc=25'’C 

- 

- 

1.9 

V 

Reverse Recovery Time 

^rr 

Tj=150°C, 1 f=8A, 

- 

1100 

- 

ns 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/iJS 

- 


- 

pC 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 5 0 

SILICON N CHANNEL MOS TYPE 
(;r-MOS) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)” 0.3J^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=llS (Typ.) 
. Low Leakage Current : I(-;ss=-100nA(Max.) @ Vq3=±20V 

Idss= 250MA(Max.) @ Vds-500V 

. Enhancement-Mode : .0^,0V (§ V£)5=Vq5,I[)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

500 

'mm 

Drain-Gate Voltage (RQ 3 =lMn) 

Vdgr 

500 

■■ 

Gate-Source Voltage 

'^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

13 

■ 

DCCTc^lOO'^C) 

Id 

8 

Pulse 

IdP 

52 

Inductive Current (Clamped) 

IlP 

52 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

I^ch 

150 


Storage Temperature Range 

^stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL- CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

°c/w 

Muxiraura Lead Temperature for Soldering 

Purposes (1.6mra from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 5 0 


ELECTRICAL CHARACTERISTICS (Ta=25“ 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

Drain Cut-off Current 

IdSS 

V£)s=500V,Vqs=0V,Tc=25°C 

Vds=400V,Vgs=0V,Tc=125 °C 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Id=250uA, Vgs=0V 

Gate Threshold Voltage 

\’th 

^'dS=^'gS» Id=250mA 

Forward Transfer Admittance 

|Yfs| 

Vp5=10V, Ij)=7A 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

Drain-Source ON Resistance 

RdS(ON) 

Id=7A , Vgs=10V 

Drain-Source ON Voltage 

VdS(ON) 

Id=13A , Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

^rss 

V])s=25V, Vgs=0V, f=lMHz 

Output Capacitance 

^oss 



Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain (’’Miller") Charge 



Vgs=10V, Id=16A, 
Vds=400V 


MAX. 

UNIT 

±100 

nA 

250 

UA 

1000 

UA 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta = 25'’C) 



CHARACTERISTIC 

S\>1B0L 

Continuous Source Current 

Is 

Pulse Source Current 

ISP 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

trr 

Reverse Recovered Charge 

Qrr 


TEST CONDITION 


MIN. TYP. MAX. 






























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 5 1 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“^* 3^ C^yp*) 
. High Forward Transfer Admittance : |Yfs|=llS (Typ.) 
. Low Leakage Current : ^ Vq5=±20V 

IdsS= 250uA(Max.) @ Vq3=450V 

. Enhancement-Mode : V^{^=2.0^.0V @ V£) 3 =Vq 3 ,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

mam 

450 

■■ 

Drain-Gate Voltage (Rc 5 =lMfi) 

''dgr 

450 


Gate-Source Voltage 

'^GSS 

±20 

■1 

Drain Current 

DC(Tc=25°C) 

Id 

13 

■ 

DC(Tc=lOO°C) 

Id 

8 

Pulse 

Idp 

52 

Inductive Current (Clamped) 

^LP 

52 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

Ah 

150 

°c 

Storage Temperature Range 

^stg 

i -55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

I’^LAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

30 

■"c/w 

Muxiraura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 


- 214 - 













































ELECTRICAL CHARACTERISTICS (Ta=2! 



CHARACTERISTIC 


Gate Leakage Current 


Drain Cut-off Current 


Drain-Source Breakdown Voltage I V(g]^)D 55 


Gate Threshold Voltage 


Forward Transfer Admittance 


On-State Drain Current 


Drain-Source ON Resistance 


Drain-Source ON Voltage 


Input Capacitance 


Reverse Transfer Capacitance 


Output Capacitance 


Rise Time 


Switching Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain (’’Miller”) Charge 


ID(ON) 


RdS(ON) 


VdS(ON) 


*^iss 



TEST CONDITION 


Vgs=±20V, Vds=0V 


Vds=450V,Vgs=0V.Tc.25°C 


Vds= 360V, V’gs'OV , Tc- 125 °C 


Id=250uA, Vq5=0V 


''DS=^GS» Id=250mA 


Vds= 10V, Ip=7A 


Vi)s=10V, Vgs=10V 


Id= 7A . V(;s=10V 


Id=13A , Vq3=10V 


Vds=25V, Vgs= 0V, f=lMHz 


Ir^= 7 A 

VlNitr.tftsns Vdd= 210V 
D.US1% (Zout=4.7n) 


Vgs=10V, Id«16A, 
Vds=360V 


TYP. MAX. UNIT 


±100 nA 


250 I UA 


1000 uA 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

S^'MBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

^S 

— 

- 

- 

13 

A 

Pulse Source Current 

isp 

— 

- 

- 

52 

A 

Diode Forward Voltage 

VSD 

IS=13A . Vqs= 0V, Tc=25°C 

- 

- 

1.4 

m 

Reverse Recovery Time 

trr 

Tj=150°C, Ip=13A, 
dlF/dt=100A/us 

- 

1300 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 


- 

uc 

















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 5 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“0«^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=llS (Typ.) 
, Low Leakage Current : lQ53=±100nA(Max.) @ Vq 3 “± 20 V 

IdsS~ 250uA(Max,) @ Vj)3=500V 

. Enhancement-Mode ; V^.j^=2.0^.OV @ Vj)3=Vq3,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC i 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''DSX 

500 

V 

Drain-Gate Voltage (RQ 3 =lMfi) 

Vdgr 

500 

mm 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Cyrrent 

DC(Tc=25°C) 

Id 

12 

■ 

DC(Tc=100°C) 

Id 

7 

Pulse 

I DP 

48 

Inductive Current (Clamped) 

^LP 

48 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

Tstg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



Weight : 15.8g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.AX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

°C/W 

Thermal Resistance, Junction to Ambient 

Hth( -j-a) 

30 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 4 5 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

- 

- 

±100 

nA 

Drain Cut-off Current 

IdSS 

VdS=500V.Vgs=OV,Tc=25''C 

- 

- 

250 

UA 

Vds=400V.Vgs= 0V,Tc=l25°C 

- 

- 

1000 

pA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Il)=250uA, Vgs=0V 

500 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=’'^GS» Id=250mA 

2.0 

- 

4.0 

m 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=7A 

6 

11 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

12 

- 

- 

A 

Drain-Source ON Resistance 

KdS(ON) 

Id= 7A , Vgs=10V 

- 

0.4 

0.5 

Q 

Drain-Source ON Voltage 

''dS(ON) 

Id=12A . Vgs=10V 

- 

5.3 


V 

Input Capacitance 

^iss 

Vds=25V. Vgs= 0V, f=lMHz 

- 


3000 

pF 

Reverse Transfer Capacitance 

^rss 

- 


200 

PF 

Output Capacitance 

^oss 

- 


600 

pF 

Switching Time 

Rise Time 

tr 

Id= 1 

A 

r~®^0UT 

- 


50 

ns 

Turn-on Time 

^on 

o-u- 

lOps ( 

^IN:tr,tf<5ns '^D 

D.U^1% (Zout=4.7r2; 

D=210V 

- 


85 

ns 

Fall Time 

tf 

- 


70 

ns 

Turn-off Time 

toff 

- 


220 

Ql 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

% 

Vgs=10V, Id=16A, 

Vds= aoov 

■ 

82 

120 

nC 

Gate Source Charge 

mm 

- 

40 

- 

nC 

Gate-Drain ("Miller”) Charge 

_2s±_ 

- 

42 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

■> 

- 

12 

A 

Pulse Source Current 

ISP 

— 


- 

48 

n 

Diode Forward Voltage 

''SD 

lS=12A , Vgs“0V, Tc=25°C 

- 

- 

1.3 

V 

Reverse Recovery Time 

^rr 

Tj=150°C, lp=13A, 
dlF/dt=100A/ps 

- 

1300 

- 

ns 

Reverse Recovered Charge 

Qrr 


7.4 

- 

pC 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 4 5 3 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)= 0.4$^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=llS (Yyp.) 
. Low Leakage Current : lQss=±100nA(Max.) @ Vq 5 =± 20 V 

Idss= 250yA(Max.) @ Vds=450V 

. Enhancement-Mode : V^}^=2.CK^4,0V @ Vj)2=V(55,Id=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

450 

V 

Drain-Gate Voltage (RQ 5 =lMf^) 

VdGR 

450 

■■ 

Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

12 

■ 

DC(Tc=100°C) 

Id 

7 

Pulse 

IdP 

48 

Inductive Current (Clamped) 

IlP 

48 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

150 

W 

Channel Temperature 

I’ch 

150 

°C 

Storage Temperature Range 

'^stg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

0.83 

"C/W 

Thermal Resistance, Junction to Ambient 

Kth(j-a) 

30 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

‘’C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


¥ T F 4 5 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

unit| 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

- 

- 

±100 

w 

Drain Cut-off Current 

IdSS 

Vds=A50V,Vgs=OV.Tc=25°C 

- 

- 

250 

UA 

Vds=360V,Vgs=OV,Tc=125"C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

Il)=250uA, Vgs=OV 

450 

- 

- 

V 

Gate Threshold Voltage 

^'th 

^DS=^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=7A 

6 

11 

- 

S 

On-State Drain Current 

1d(0N) 

Vds=10V, Vgs=10V 

12 

- 

- 

A 

Drain-Source ON Resistance 

’^DS(ON) 

Id= 7A . Vgs=10V 

- 

0.4 

0.5 

Q 

Drain-Source ON Voltage 

Vdscon) 

Id=12A , Vq5=10V 

- 

5.3 


B 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


3000 

pF 

Reverse Transfer Capacitance 

Crss 

- 


200 

pF 

Output Capacitance 

^OSS 

- 


600 

pF 

Switching Time 

Rise Time 

tr 

Id= 7 a 

lOVm Vtm >-^'*~t-oVnTTT 

- 


50 

ns 

Turn-on Time 

^on 

iuvn ''IN Itn c? 

O-^J- ^ oi 

lOus ^ A 

^IN:tr,tf<5ns ^DD 210V 

D.U^1% (Zout=4.7fl) 

- 


85 

|[|Q| 

Fall Time 

tf 

- 


70 


Turn-off Time 

^of f 

- 


220 

[^9 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=16A, 

■ 

82 

120 

nC 

Gate Source Charge 

Qgs 

Vds=360V 

- 

40 

- 

IQQII 

Gate-Drain ("Miller”) Charge 

Qed 

- 

42 

- 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

-■ 

12 

A 

Pulse Source Current 

isp 

— 

- 

- 

48 

A 

Diode Forward Voltage 

VSD 

IS=I2A, Vgs“ 0V, Tc=25°C 

- 


1.3 

B 

Reverse Recovery Time 

^rr 

Tj=150‘’C, If= 13A, 
dlF/dt=I00A/iJs 

- 

1300 


ns 

Reverse Recovered Charge 

Qrr 

- 

7.4 

- 

DC 


TOSHIBA CORPORATION 


- 2 : 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 2 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)“ 0«25^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) 
. Low Leakage Current : lQss=±500nA(Max.) @ Vq5=±20V 

^DSS” 250uA(Max.) @ Vj)s=lOOV 

. Enhancement-Mode : V^.^=2.0^.0V @ V]) 5 =Vq 3 ,Iq=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 1 

Drain-Source Voltage 

'^DSX 

100 

■■ 

Drain-Gate Voltage (Rqs=1NQ) 

Vdgr 

100 


Gate-Source Voltage 

'^GSS 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

8 

■ 

DC(Tc=100°C) 

Id 

5 

Pulse 

IdP 

32 

Inductive Current (Clamped) 

IlP 

32 

A 

Drain Power Dissipation 
(Tc=25'‘C) 

Pd 

40 

W 

Channel Temperature 

I'ch 

150 

‘’C 

Storage Temperature Range 


-55'\^150 



INDUSTRIAL APPLICATIONS 



Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

L^IT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(i-a) 

80 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

’C 


The information contained herein, is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 2 0 


ELECTRICAL CHARACTERISTICS (Ta=2f 


CHARACTERISTIC 


Gate Leakage Current 


Drain Cut-off Current 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Forward Transfer Admittance 


On-State Drain Current 


Drain-Source ON Resistance 


Drain-Source ON Voltage 


Input Capacitance 


Reverse Transfer Capacitance 


Output Capacitance 


Rise Time 


Switching Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller”) Charge 


SYMBOL 


less 



|Yfs| 


Id(ON) 


f*DS(ON) 


^’ds(on) 





TEST CONDITION 


Vgs=±20V. Vds=0V 


Vps=100V,VGs=0V,Tc=25°C 


Vps=80V ,Vgs=0V,Tc=125°C 


Ij)=250jjA, Vq5=:0V 


'^DS^^GS* Id=250uA 


Vds=10V. Id=4A 


Vds=10V. Vgs=10V 


Id=4A , Vqs=10V 


Id=8A , Vqs=10V 


Vds=25V, Vgs= 0V, f=lMHz 


In=4A 

“s. 

VlN:tr,tf<5ns ^ ^DD=^0V 
D.U^1% (Zout=50fi) 


Vgs=10V, Id=10A, 
Vds=80V 


MIN. TYP. 


MAX. UNIT 


±500 nA 


250 uA 


1000 uA 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


TEST CONDITION 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

trr 

Reverse Recovered Charge 

Qrr 


MAX. 

UNIT 

8 

A 

32 

A 

2.5 

V 

- 

ns 

- 

uc 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 2 1 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR. DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)“0«25^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) 
. Low Leakage Current : lQ55=±500nA(Max.) @ Vq5=±20V 

IdsS= 250uA(Max.) @ Vd5=60V 

. Enhancement-Mode : V|.jj=2.CA4.0V @ Vj)5=Vq3,I[)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

60 

V 

Drain-Gate Voltage (RGs=lMn) 

VdGR 

60 

■■ 

Gate-Source Voltage 

'^GSS 

±20 


HI 

DC(Tc=25^C) 

Id 

8 

1 

DC(Tc=100°C) 

Id 

5 

Pulse 

^DP 

32 

Inductive Current (Clamped) 

IlP 

32 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

40 

W 

Channel Temperature 

Tch 

150 

‘^C 

Storage Temperature Range 

I’stg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M-4X. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

°C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

"C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6nim from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

8 

D 

Pulse Source Current 

isp 

— 

- 

- 

32 

n 

Diode Forward Voltage 

VSD 

IS=8A , Vgs=0V, Tc=25°C 

- 

- 

2.5 

V 

Reverse Recovery Time 

trr 

Tj=150°C, Ip=8A, 

- 

280 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

1.6 

- 

uc 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 2 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RdsCONO’^-^OS^ (Typ«) 
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ-) 
. Low Leakage Current : ^ ^ Vq 5 =± 20 V 

Idss= 250pA(Max.) @ Vds=100V 

. Enhancement-Mode : V^j^=2.CKu4.OV @ Vd3=Vq5,Ij)=250uA 


INDUSTRIAL APPLICATIONS 
_ Unit in mm 

. laSMAX. . 03.6±Q2 


L6MAX. I ! 
a7 8 j 


MAXIMUM RATINGS (Ta=25°C) 



CHARACTERISTIC 

SYMBOL 

Drain-Source Voltage 

VdSX 

Drain-Gate Voltage (Rq5=1MSI) 

''dgr 

Gate-Source Voltage 

^GSS 


DC(Tc=25°C) 

Id 

Drain Current 

DC(Tc=100°C) 

Id 


Pulse 

IdP 


Inductive Current (Clamped) 

Drain Power Dissipation 

(Tc=25°C) _ 

Channel Temperature 
Storage Temperature Range 



RATING 


100 


100 


±20 


7 


40 

150 

-55M50 



JEDEC 


EIAJ 


TOSHIBA 


Weight : 


TO-220AB 


SC-46 


2-10A3B 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 


Thermal Resistance, Junction to Case 


Thermal Resistance, Junction to Ambient 


Muximum Lead Temperature for Soldering 
Purposes (1.6mm from case for 10 seconds) 


1 SYMBOL 

MAX. 

wmsBm 

3.12 

Fth(j-a) 

80 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 2 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=± 20V. Vps=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

loss 

Vps=100V,Vgs=0V,Tc=25°C 

- 

- 

250 

UA 

Vps=80V ,Vcs=OV,Tc=125°C 

- 

- 

1000 

yA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

1d=250uA, Vgs=0V 

100 

- 

_ 

■1 

Gate Threshold Voltage 

Vth 

^DS=’^'gS» Id=250uA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 


Vds= 10V, Ip=4A 

1.5 

2.9 

- 

S 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

7 

- 

- 

A 

Drain-Source ON Resistance 

■^DSCON) 

Ij)=4A , Vgs=10V 

- 

0.3 

0.4 


Drain-Source ON Voltage 

''DS(ON) 

Id=7A , Vgs=10V 

- 

2.3 


V 

Input Capacitance 

^iss 

Vi)s=25V. Vgs= 0V, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


100 

pF 

Output Capacitance 

^oss 

- 


400 

pF 

Switching Time 

Rise Time 

tr 

lOVm Vtm 

A 

^-oVnTTT 

- 


70 

ns 

Turn-on Time 

^on 

oJT 

lOus Sj 

D.US1% (Zout=50fl; 

,D=50V 

- 


110 

ns 

Fall Time 

tf 

- 


70 

ns 

Turn-off Time 

*^of f 

- 


170 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs= 10V. Ip=10A, 

Vds=80V 

■ 

10 

15 

nC 

Gate Source Charge 

mem 

- 

6 

- 

nC 

Gate-Drain ("Miller") Charge 

_Ssd_ 

- 

■1 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 
Continuous Source Current 
Pulse Source Current 
Diode Forward Voltage 
Reverse Recovery Time 
Reverse Recovered Charge 


SYMBOL 


TEST CONDITION 


MIN. 


iL. 

ISL 

^SD 


lS=8A , Vgs-0V> 
T>150°C, 1f= 8A, 
dlp/dt^lOOA/us 


Tc=25°C 


TYP. 


MAX. 


UNIT 


28 


2.3 


\iC 


280 



















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 2 3 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DO-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Lov Drain-Source ON Resistance : RdS(ON)“ 0»^^ (Typ«) 
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) 
. Low Leakage Current : ^ Vq5=±20V 

Idss= 250uA(Max.) @ Vps^ 60V 

. Enhancement-Mode : V^}^=2,0^.0V @ Vj)5=Vq3,I])=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

I UNIT 

Drain-Source Voltage 

VdSX 

60 

■■ 

Drain-Gate Voltage (Rq 5 = 1 MQ) 

VdGR 

60 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25^C) 

Id 

7 

■ 

DC(Tc=100°C) 

Id 

4 

Pulse 

IdP 

28 

Inductive Current (Clamped) 

IlP 

28 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

^ch 

150 

°C 

Storage Temperature Range 

Istg 

-55M50 





:Q.3MAX. 03.6±Oi'4 


w 



tt 

Z.5 4 

(0 

< 

S 

r- 

_±L 


tT 

- 2- 

. ci 

-3-- 


1. GATE 

2. drain (HEAT SINK) 
3w SOURCE 


J EDEC 

T0-220AB 

El A J 

SC-46 

TOSHIBA 

2-I0A3B 

Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

H3EEBS 

3.12 

'C/W 

Thermal Resistance, Junction to Ambient 

Kth(j-a) 

80 

°c/v 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 2 3 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

unit] 

Gate Leakage Current 

less 

Vgs=±20V. Vds=OV 

- 

- 

±500 

11^3911 

Drain Cut-off Current 

loss 

VdS= 60V.Vgs=0V.Tc=25°C 

- 

- 

250 

UA 

VdS= 48V.Vgs=0V,Tc=]25°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

60 

- 

- 

■1 

Gate Threshold Voltage 

Vth 

''ds=^gs» Id=250mA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, I])=4A 

1.5 

2.9 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

7 

- 

- 

■1 

Drain-Source ON Resistance 

Rds(on) 

Id=4A . Vgs=10V 

- 

0.3 

0.4 


Drain-Source ON Voltage 

VdS(ON) 

Id=7A , Vgs=10V 

- 

2.3 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


100 

PF 

Output Capacitance 

^OSS 

- 


400 

pF 

Switching Time 

Rise Time 

tr 

Ij)=4A 

lOVn Vtm .i-P ^t-oVnuT 

- 


70 

ns 

Turn-on Time 

^on 

oU 3 

lOys ini 1 
VlN:tr,tf<4s ^DD=30V 
p.U^l% (Zout=50Q) 

- 


no 

ns 

Fall Time 

H 

- 


70 

ns 

Turn-off Time 

^off 

- 

1 

170 

la 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Ib=10A, 

Vds=48V 

■ 

10 

15 

nC 

Gate Source Charge 

Qgs 

- 

6 

- 

nC 

Gate-Drain (’’Miller”) Charge 

_ 


■1 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

> 

- 

7 

A 

Pulse Source Current 

isp 

— 

- 

- 

28 

A 

Diode Forward Voltage 

''SD 

Is=7A , Vgs=0V, Tc=25°C 

- 

- 

2.3 

V 

Reverse Recovery Time 

trr 

Tj^no^c, Ip=8A, 
dIp/dt=100A/Ms 

- 

280 

- 

ns 

Reverse Recovered Charge 

i-, 

O' 

- 

1.6 

- 

vjC 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 3 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)= 0*1^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=5,5S (Typ.) 
. Low Leakage Current : I(;s 5 =± 500 nA(Max,) @ Vq 5 =± 20 V 

IdSS= 250UA(Max.) @ Vd5=100V 

. Enhancement-Mode : Vj.j^=2,0^4.OV @ Vj)5=Vq3,Ij)=250uA 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

100 

■■ 

Drain-Gate Voltage 

''dgr 

100 


Gate-Source Voltage 

'^GSS 

±20 

■■ 

Drain Current 

DC(Tc=25°C) 

Id 

14 

■ 

DC(Tc=100°C) 

Id 

9 

Pulse 

IdP 

56 

Inductive Current (Clamped) 

IlP 

56 

A 

Drain Power Dissipation 
(Tc=25°C) 

I’d 

75 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

^Stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

**0 


The information contained herein is presented only as a guide tor the applications of our 
products No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 1 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Gate Leakage Current 

less 

Vcs=±20V, V|3s=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

V[)s=100V,Vgs=0V,Tc=25°C 

- 

- 

250 

UA 

Vds=80V ,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

V(BR)DSS 

Id=250uA, Vgs=0V 

100 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^'dS=^GS» Id=250uA 

2.0 ! 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=8A 

4.0 

5.5 

- 

S 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

14 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=8A . Vgs=10V 

- 

0.14 

0.18 

Q 

Drain-Source ON Voltage 

VdS(ON) 

Id=14A , Vgs=10V 

- 

2.2 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

r 

'^rss 

- 


150 

pF 

Output Capacitance 

^oss 

- 


500 

pF 

Switching Time 

Rise Time 

rt 

Vli?tr.tfi^ 

D.USlZ (Zout=15n) 

1 

poVouT 

f 

^)=36V 

- 


75 

ns 

Turn-on Time 

^on 

- 


105 

ns 

Fall Time 

tf 

- 


45 

ns 

Turn-off Time 

*^of f 

- 


85 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

% 

Vgs=10V, Id=18A, 

Vds=80V 

■ 

18 

30 

nC 

Gate Source Charge 

HEffili 

- 

9 

- 

nC 

Gate-Drain ("Miller") Charge 

_?ed_ 

- 

9 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

QQjQI 

Continuous Source Current 

Is 

— 

- 

- 

14 

B 

Pulse Source Current 

isp 

— 

- 

- 

56 

S 

Diode Forward Voltage 

VSD 

Is=14A , Vgs= 0V. Tc=25°C 

- 

- 

2.5 

B 

Reverse Recovery Time 

trr 

Tj=150“C, If=I4A, 

- 

360 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

2.1 

- 

uc 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 3 I 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)" 0.(Typ.) 
. High Forward Transfer Admittance : |Yfs|=5.5S (Typ.) 
. Low Leakage Current : ^ Vq 5 =± 20 V 

IdsS= 250uA(Max.) @ Vds=60V 

. Enhancement-Mode : Vj.j^=2.0^.OV @ Vj)5=VQ5,Ij)=250jjA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

'^DSX 

60 

V 

Drain-Gate Voltage (RQ5=lMr2) 

Vdgr 

60 

V 

Gate-Source Voltage 

'^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

14 

■ 

DC(Tc=100°C) 

Id 

9 

Pulse 

Idp 

56 

Inductive Current (Clamped) 

IlP 

56 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

^stg 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 

Unit in mm 


lQ3y.AX. 03.6 £Q2 


r- y—— 

> 


-^1 . 

•J < 

X 

< 

3 

_^ 


- 5 

1 

MAI. ‘ 

a? s ! 

r 

iU 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 



T0-220AB 


SC-46 

TOSHIBA 

2-10A3B 

Weight ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 
Gate Leakage Current 

Drain Cut-off Current 

Drain-Source Breakdown Voltage 
Gate Threshold Voltage 
Forward Transfer Admittance 
On-State Drain Current 
Drain-Source ON Resistance 
Drain-Source ON Voltage 
Input Capacitance 
Reverse Transfer Capacitance 
Output Capacitance 

Rise Time 
Turn-on Time 

Switching Time '^i^- 

Turn-off Time 

Total Gate Charge 
(Gate-Source Plus Gate-Drain 

Gate Source Charge 
Gate-Drain ("Miller") Charge 


SYMBOL TEST CONDITION 


IgSS Vgs=±20V, Vds=OV 


Vds=60V ,Vgs=0V,Tc=25°C 


Vds=A8V ,Vgs=0V,Tc=125°C 


^’(BR)DSS Id=250uA, Vgs=OV 


Vth h'DS=VGS. Id=250uA 


|Yfs| Vds=10V. Id=8A 


Id(ON) VdS=10V, Vgs=10V 


•^DSCON) Id=8A , Vgs=10V 


VdS(ON) I . Vgs=10V 


Vds=25V, Vgs=OV, f=lMHz 


0-1 J- “oi 

lOys 21 1 -^1 

'^IN:tr,tf<5ns ^ V[)j)=36V 
D.USl% (Zout=15n) 


MAX. 

UNIT 

±500 

nA 

250 

UA 

1000 

liA 


Vgs=10V, Id= 18A, 
Vj)s=48V 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 




























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 3 2 

SILICON N CHANNEL MOS TYPE 
(^^MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RDS(ON)~0»2f2 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=5,5S (Typ.) 
. Low Leakage Current : lGss=-500riA(Max.) @ Vg3=±20V 

IdSS= 250yA(Max.) @ Vds=100V 

. Enhancement-Mode : V^|^=2.CNi.0V @ Vj)5=Vg5,Id=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

100 

V 

Drain-Gate Voltage (RQ 5 =lMf^) 

VdGR 

100 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

12 

■ 

DC(Tc=100°C) 

Id 

8 

Pulse 

IdP 

48 

Inductive Current (Clamped) 

Ilp 

48 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

"^ch 

150 

^^C 

Storage Temperature Range 

- 

-55^^150 

°c 


INDUSTRIAL APPLICATIONS 

Unit in mm 


jQSMAX. 03.6±O.ii 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10A3B 

Weiget ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

'C/W 

Thermal Resistance, Junction to Ambient 

Kth(j-a) 

80 

'C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

“C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


Y T F 5 3 2 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=2! 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Gate Leakage Current 

less 

Vgs=±20V. Vds=OV 

Drain Cut-off Current 

IdSS 

VdS=100V.Vgs=0V,Tc=25°C 

VdS= 80V,Vgs=0V.Tc=125°C 

Drain-Source Breakdown Voltage 

''(BR)DSS 

lD=250yA, Vgs=OV 

Gate Threshold Voltage 

Vth 

^DS=^GS» lD=250yA 

Forward Transfer Admittance 

|Yfs| 

Vds=10V. Id=8A 

On-State Drain Current 

Id(ON) 

Vds=iov, Vgs=10V 

Drain-Source ON Resistance 

•^DS(ON) 

Id= 8A , Vgs=10V 

Drain-Source ON Voltage 

''DS(ON) 

Il)=12A , Vgs=10V 

Input Capacitance 

^iss 


Reverse Transfer Capacitance 

r 

^TSS 

Vds=25V, Vgs= 0V, f=lMHz 

Output Capacitance 

^oss 



Switching Time 


Rise Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain (’’Miller") Charge 



Id=8A 


lOVm ViN 
nJ L o- 


lOys 

viN:tr,tf<5ns V£)D-3bV 
D.U^1% (Zout=15fi} 


Vgs=10V, Id=18A, 
Vds= 80 A 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 





























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 3 3 

SILICON N CHANNEL MOS TYPE 
(^^MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR. DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

, Low Drain-Source ON Resistance : RdS( 0N)'=0»2^^ C^yp*) 
. High Forward Transfer Admittance : |Yfs|=5.5S (Typ.) 
. Low Leakage Current : lQss=-500nA(Max.) @ Vq3=±20V 

Idss~ 250tiA(Max.) @ ^DS~ 

. Enhancement-Mode : V^j^=2.0^.0V @ Vj)3=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

60 

V 

Drain-Gate Voltage (RQs=lMf^) 

''dgr 

60 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

12 

■ 

DC(Tc=100°C) 

Id 

8 

Pulse 


48 

Inductive Current (Clamped) 

Ilp 

48 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

75 

W 

Channel Temperature 

Ich 

150 

°C 

Storage Temperature Range 

Istg 

-55'v>150 

°C 


INDUSTRIAL APPLICATIONS 



Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

“C/W 

Thermal Resistance, Junction to Ambient 

J^th( -j-a) 

80 

“C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 3 3 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC I 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

loss 

Vgs=± 20V, Vps=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

loss 

Vds= 60V,Vgs=0V,Tc=25^C 

- 

- 

250 

UA 

Vds= 48V.Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Il)=250pA, Vgs=0V 

60 

- 

- 

V 

Gate Threshold Voltage 

Vth 

''dS=^GS» Id=250mA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

lYfsl 

Vds=] 0V, Ip=8A 

4.0 

5.5 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

12 

- 

- 

A 

Drain-Source ON Resistance 

■^DS(ON) 

Id= 8A , Vgs=10V 

- 

0.20 

0.25 

Q 

Drain-Source ON Voltage 

''DS(ON) 

Id=12A . Vgs=10V 

- 

2.6 


■i 

Input Capacitance 

^iss 

Vi)s=25V, Vgs= 0V, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


150 

pF 

Output Capacitance 

^oss 

- 


500 

pF 

Switching Time 

Rise Time 

tr 

I r)= 8A 

lOVi —1 Vtm .I-F *-t-oVnTTT 

- 


75 

ns 

Turn-on Time 

^on 

O-IJ- 

lOpS i 

''lN:tr,tf<5ns VdD' 3t)V 

D.USU (Zout=l5fl) 

- 


105 

ns 

Fall Time 

tf.. 

- 


45 

ns 

Turn-off Time 

toff 

- 


85 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

00 

O' 

Vgs=10V. Id=18A, 

Vds=48V 

■ 

18 

30 

nC 

Gate Source Charge 

Qgs 

- 

9 

- 

nC 

Gate-Drain ("Miller") Charge 

_2s^_ 

- 

9 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 
Continuous Source Current 
Pulse Source Current 
Diode Forward Voltage 
Reverse Recovery Time 
Reverse Recovered Charge 


SYMBOL 

^S 

^SP 

VSD 


TEST CONDITION 


MIN. 


IS=12A , Vgs=0V, Tc=.25°C 
Tj=150°C, If= 14A, 
dIp/dt=100A/tis 


TYP. 


360 

2.1 


MAX. 


UNIT 


12 


48 


UC 


2.3 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 4 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Low Drain-Source ON Resistance : Rds(ON)® 0*07J^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=10S (Typ.) 
. Low Leakage Current : ^ Vq 5 =± 20 V 

IdSS= 250uA(Max.) @ V])3=100V 

. Enhancement-Mode ; Vj.f^=2.0^.OV @ VD5=VQ5,Ij)=250yA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

100 

V 

Drain-Gate Voltage (Rg5=1M$1) 

'^DGR 

100 

V 

Gate-Source Voltage 

'^GSS 

±20 

■■ 

Drain Current 

DC(Tc=25"^C) 

Id 

27 

■ 

DC(Tc=100‘'C) 

Id 

17 

Pulse 

Idp 

108 

Inductive Current (Clamped) 

IlP 

108 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

Istg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.\X. 

- UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


Y T F 5 4 0 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

^DSS 

Vos=100V,Vqs=OV,Tc=25°C 

- 

- 

250 

UA 

Vps=80V ,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Ip=250uA, Vg5=0V 

100 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^'dS=^GS* Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=15A 

6 

10 

- 

S 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

27 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=15A , Vgs=10V 

- 

0.07 

0.085 


Drain-Source ON Voltage 

VdS(ON) 

Id=27A , Vgs=10V 

- 

2.1 


V 

Input Capacitance 

^iss 

Vds=25V. Vgs= 0V, f=lMHz 

- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


300 

PF 

Output Capacitance 

^oss 


- 


800 

pF 

Switching Time 

Rise Time 

tr 

In=I5A 

lOVn Vtm ,K.P.3t:T».oVnTTT 

- 


60 

ns 

Turn-on Time 

^on 

iuvrn UN C? '-'Ui 

oU 

10]Js SDV 

VlN:tr,tf<5ns ^DD=30V 

D.U^1% (Zout=4.7-^^) 

- 


90 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

toff 

- 


110 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Vgs=10V, Ii)=34A, 

Vds=80V 

■ 

38 

60 

nC 

Gate Source Charge 

Qgs 

- 

17 

- 

nC 

Gate-Drain ("Miller") Charge 

Qgd, 

- 

21 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

27 

A 

Pulse Source Current 

isp 


- 

- 

108 


Diode Forward Voltage 

VSD 

IS=27A, Vgs= 0V, Tc=25°C 

- 

- 

2.5 


Reverse Recovery Time 

trr 

Tj=150°C, Ip=27A, 
dIp/dt=100A/us 

- 

500 

- 

Bf 

Reverse Recovered Charge 

Qrr 

- 

2.9 

- 

ZJ 































































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 4 1 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RDS(ON)“0.07f^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=iOS (Typ.) 
. Low Leakage Current : lGSS=±500nA(Max.) @ Vq 5 =± 20 V 

IdSS= 250uA(Max.) @ Vj)s=60V 

. Enhancement-Mode : Vth=2.0^.0V @ Vds=Vgs.Id=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

60 

V 

Drain-Gate Voltage (Rgs=1M^) 

^DGR 

60 

Bi 

Gate-Source Voltage 

^GSS 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

27 

1 

DC(Tc=100°C) 

Id 

17 

Pulse 

IdP 

108 

Inductive Current (Clamped) 

IlP 

108 

A 

Drain Power Dissipation 
(Tc=25®C) 

Pd 

125 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

_ 

-55M50 

®c 


INDUSTRIAL APPLICATIONS 

Unit in mm 


ia3itAX. 03.6±Q2 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE • 


1 JEDEC 

T0-220AB 


SC-i6 

1 TOSHIBA 

2-10A3B 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.0 

'C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

“C/W 

Muximura Lead Temperature for Soldering 

Purposes (1.6mra from case for 10 seconds) 

Tl 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 ^ 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL : 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vi)s=60V ,Vqs=OV,Tc=25°C 

- 

- 

250 

UA 

Vds=48V ,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

V(BR)DSS 

It)=250uA, Vgs=OV 

60 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^'dS=^GS» Id=250uA 

2.0 


4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Ij)=15A 

6 

10 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

27 

- 

- 

A 

Drain-Source ON Resistance 

I^DS(ON) 

I[)=15A , Vq5=10V 

- 

0.07 

0.085 


Drain-Source ON Voltage 

'''DS(ON) 

Id=27A , Vg5=10V 

- 

2.1 


B 

Input Capacitance 

^iss 

^'dS“25V, Vq 5=0V, f=lMHz 

- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


300 

pF 

Output Capacitance 

^oss 


- 


800 

pF 

Switching Time 

Rise Time 

tr 

Ir,=15A 

lOVn Vtm ,i-Ji^|-oVnTTT 

- 


60 

ns 

Turn-on Time 

^on 

iuvn ^ uui 

o-U- d 

VlN^tr.tftsns Vi3d= 30V 
D.L'S1% (Zout=4.7n) 

- 


90 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

toff 

- 


110 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Vqs= 10V, Ip=34A , 

Vds=48V 

■ 

38 

60 

nC 

Gate Source Charge 

Qgs 

- 

17 

- 

nC 

Gate-Drain ("Miller") Charge 

Qgd 


_ ~ _ 

21 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC 

SITIBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

27 

B 

Pulse Source Current 

isp 

— 

- 

- 

108 

B 

Diode Forward Voltage 

''SD 

IS=27A , Vqs=0V, Tc=25°C 

- 

- 

2.5 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If=27A, 
dlF/dt=100A/lJs 

- 

500 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

2.9 

- 

uc 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 4 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)” 0*09J2 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=10S (Typ.) 
. Low Leakage Current : lQS5=±500nA(Max.) @ Vq5=±20V 

IdsS“ 250liA(Max.) @ Vj)3=100V 
. Enhancement-Mode : V|^}^=2.0^.OV @ VD5=VQ5,I])=250yA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

100 

V 

Drain-Gate Voltage (Rqs=1MQ) 

VdGR 

100 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

24 

A 

DC(Tc=100°C) 

Id 

15 

Pulse 

IdP 

96 

Inductive Current (Clamped) 

IlP 

96 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

Istg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 




jQ3MAX. 03,6±OLid 


if 


1. GATE 

2. DRAIN (HEAT SINK) 
5. SOURCE 


JEDEC 

T0-220AB 

El A J 

SC-46 


2-10A3B 


Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 1 

Thermal Resistance, Junction to Case 

HEIOBSB 

1.0 

o 

O 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

"C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 5 4 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

loss 

Vds=IOOV,Vcs=OV,Tc=25°C 

- 

- 

250 

UA 

Vds= 80V.Vqs=0V,Tc=125°C 

-- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

V(BR)DSS 

Id=250ijA, Vgs=OV 

100 

- 

- 

■i 

Gate Threshold Voltage 

Vth 

^DS=^'gS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds= 10V, Ip=15A 

6 

10 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

24 

- 

- 

A 

Drain-Source ON Resistance 

%S(0N) 

Id=15A , Vgs=10V 

- 

0.09 

0.11 

Q 

Drain-Source ON Voltage 

^DSION) 

Id= 24A . Vcs=10V 

- 

BB 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs=OV, f=lMHz 

- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


300 

pF 

Output Capacitance 

^oss 

- 


800 

pF 

Switching Time 

Rise Time 

tr 

1d=i= 

lOVr-i Vtw . 

)A 

r-oVnTTT 

- 


60 

ns 

Turn-on Time 

^on 

o-O 

VlN:tr,tf<5ns 
D.U^1% (2out=4.7fi} 

b= 30V 

- 


90 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

^of f 

- 


no 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=34A, 

Vds= 80V 

■ 

38 

60 

nC 

Gate Source Charge 

mm 

- 

17 

- 

nC 

Gate-Drain ("Miller”) Charge 

_2£i_J 

- 

21 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

24 

A 

Pulse Source Current 

isp 

— 

- 

- 

96 

A 

Diode Forward Voltage 

^SD 

Is=24A , Vgs=0V, Tc=?.5°C 

- 

- 

2.5 

V 

Reverse Recovery Time 

^rr 

Tj=150^C, Ip=27A 

- 

500 

- 

ns 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/us 

- 

2.9 

- 

vjC 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 5 4 3 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Low Drain-Source ON Resistance : Rds(ON)“^*^^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=10S (Typ.) 
. Low Leakage Current ; lGSS~-500nA(Max.) @ Vg3=±20V 

Ij)SS= 250uA(Max.) @ ^^DS~ 

. Enhancement-Mode ; .OV @ Vj)5=Vq5,Ij)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

60 

V 

Drain-Gate Voltage (Rq 5 = 1 M?^) 

''dgr 

60 

V 

Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

24 

A 

DC(Tc=100°C) 

Id 

15 

Pulse 

Idp 

96 

Inductive Current (Clamped) 

IlP 

96 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

125 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

^stg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


1.0 

“C/V 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

o 

O 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

‘'C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


¥ T F 5 4 3 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±500 

nA 

Drain Cut-off Current 

less 

Vds=60V ,Vgs=0V,Tc=25°C 

- 

- 

250 

UA 

Vj)s=48V ,Vgs= 0V Jc=125°C 

- 

- 

1000 

DA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250uA, Vgs=0V 

60 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=^'GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|¥fs| 

Vds=10V, Id=15A 

6 

10 

- 

S 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

24 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=15A , Vgs=10V 

- 

0.09 

0.11 


Drain-Source ON Voltage 

VdSCON) 

Il)=24A . Vgs=10V 

- 



V 

Input Capacitance 

^iss 


- 


1600 

pF 

Reverse Transfer Capacitance 

^rss 

Vds=25V. Vgs= 0V, f=lMHz 

- 


300 

pF 

Output Capacitance 

^OSS 

- 


800 

pF 

Switching Time 

Rise Time 

tr 

, i5~« 

o-u- ^ 

-oVqut 

n= '^nv 

- 


60 

ns 

Turn-on Time 

^on 

- 


90 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

toff 

XIN • t-I » 

D.U^1% (Zout=4.7fi; 

- 


no 

IB 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=34A, 

■ 

38 

60 

nC 

Gate Source Charge 

. 

VdS=48V 


- 

17 

- 

nC 

Gate-Drain (’’Miller”) Charge 

!_Had 


- 

21 

_ 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

24 

A 

Pulse Source Current 

isp 

— 

- 

- 

96 

A 

Diode Forward Voltage 

^SD 

Is=24A, Vgs=0V, Tc=25°C 

- 

- 

2.5 

V 

Reverse Recovery Time 

trr 

Tj=150°C, If= 27A, 
dlF/dt=100A/iJs 

- 

500 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

2.9 

- 

DC 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 1 0 

SILICON N CHANNEL.MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : KdS( 0N)=1»0^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) 
. Low Leakage Current : lG55=±500nA(Max.) @ \ q ^-± 20 ^ 

Idss= 250tiA(Max.) @ Vj)5=200V 
. Enhancement-Mode : V|-j^=2.0M.OV @ Vj)5=V(;5,Ip=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

200 

V 

Drain-Gate Voltage (RQ 5 =lMf^) 

''dgr 

200 

■■ 

Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

I'd 

2.5 

■ 

DC(Tc=100°C) 

Id 

1.5 

Pulse 

IdP 

10 

Inductive Current (Clamped) 

IlP 

10 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

20 

W 

Channel Temperature 

"^ch 

150 

°C 

Storage Temperature Range 

^stg 

-55'v>150 

°c 


INDUSTRIAL APPLICATIONS 



Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.AX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

6.4 

°C/W 

Thermal Resistance, Junction to Ambient 


80 

°C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products; No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta = 25‘^C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

GSB 

Gate Leakage Current 

less 

Vgs=±20V, Vds*0V 

- 

- 

±500 

mm 

Drain Cut-off Current 

IdSS 

Vds=200V,Vgs'OV,Tc=25°C 

- 

- 

250 j 

1 

VdS=160V.Vgs=OV,Tc=]25‘'C 

- 

- 

1000 

IQI 

Drain-Source Breakdown Voitage 

^'(BR)DSS 

Id=250uA. V'gs-OV 

200 

- 

- 

V 

Gate Threshold Voltage 

^th 

'''ds=’^gs» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

■BSI 

Vj)3=10V, Id=1.25A 

0.8 

1.3 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=iov, Vgs=10V 

2.5 

-- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=1.25A, Vgs=10V 

- 

1.0 

1.5 


Drain-Source ON Voltage 

VdSCON) 

Id=2.5A. Vgs=10V 

- 

2.7 


V 

Input Capacitance 

^i SS 

Vds=25V, Vgs= 0V, f=lMHz 

- 


150 

pF 

Reverse Transfer Capacitance 

^rss 

- 


25 

pF 

Output Capacitance 

^oss 

- 


80 

pF 

Switching Time 

Rise Time 

tr 

^D=i-25A 

10Vi—I Vtm t-P.-'^^-oVoTTT 

- 


25 

IQH 

Turn-on Time 

^on 

iuvpi ^ uui 

o-U- °«J ^ gl 

VlJ?tr,tf<L AlOOV 

D.usl% (Zout=50n) 

Bi 


40 

l&l 

Fall Time 

tf 

B 


15 

ns 

Turn-off Time 

toff 

- 


30 

Ql 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V. Id=3A, 

■ 

5 

7.5 

nC 

Gate Source Charge 


Vds=160V 

- 

2 

- 

nC 

Gate-Drain ("Miller”) Charge 

__ 


- 

3 

- 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

uumj 

Continuous Source Current 

Is 

— 

- 

- 

2.5 


Pulse Source Current 

isp 

— 

- 

- 

10 

D 

Diode Forward Voltage 

VSD 

IS=2.5A, Vgs=0V, Tc=25''C 

- 

- 

2,0 

■i 

Reverse Recovery Time 

trr 

Tj=150''C, lp=2.5A, 

- 

290 

- 

mm 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/us 

- 

2.0 

- 

IB 















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 1 1 

SILICON N CHANNEL MOS TYPE 
(^r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS, 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)= 1«0^ (Typ*) 
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) 
. Low Leakage Current ; lQ5s=±500nA(Max.) @ Vq 3=±20V 

IdSS= 250uA(Max.) @ 

. Enhancement-Mode : V^}^=2.0"^.0V ^ Vj)5=Vq3,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


1 Q3MAX. 




I■6^tAX. 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

150 

V 

Drain-Gate Voltage (Rq5=1M.Q) 

''dgr 

150 

V 

Gate-Source Voltage 

''gss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2.5 

■ 

DC(Tc=100°C) 

Id 

1.5 

Pulse 

IdP 

10 

Inductive Current (Clamped) 

IlP 

10 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

20 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

1_ 

-55't^l50 

°C 




M 

__si i 




1. GATE 

2. DRAIN (HEAT SINK) 
a SOURCE 


JEDEC 

T0-220AB 

El A J 

SC-46 

TOSHIBA 

2-}0A3B 

Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

mx. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

6.4 

'C/W 

Thermal Resistance, Junction to Ambient 

Pth(j-a) 

80 

°c/v 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TOSHIBA 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIK. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

V(;s=±20V, Vps=OV 

- 

- 

±500 

nA 

Drain Cut-off Current 

loss 

Vds=150V,Vq5=0V,Tc=25°C 

- 

- 

250 

UA 

Vds=120V,Vgs=0V,Tc=125°C 

- 

- 

1000 

m 

Drain-Source Breakdown Voltage 

^’(BR)DSS 

Ip=250uA, Vgs=OV 

150 

- 

- 

\ 

Gate Threshold Voltage 

Vth 

^DS=^'GS» Id=250mA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Ij)=1,25A 

0.8 

1.3 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=iov, Vgs=10V 

2.5 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=1.25A, Vgs=10V 

- 

1.0 

1.5 


Drain-Source ON Voltage 

VdSCON) 

Id=2.5A. Vgs=10V 

- 

2.7 


V 

Input Capacitance 

^iss 

Vp)s=25V, Vgs= 0V, f=lMHz 

- 


150 

pF 

Reverse Transfer Capacitance 

^rss 

- 


25 

pF 

Output Capacitance 

^oss 

- 


80 

pF 

Switching Time 

Rise Time 

tr 

Ip-I* 

lOVi-i Vtm . 1--^1 

25k 

r-oVoTTT 

- 


25 

ns 

Turn-on Time 

^on 

qJ L Oi 

gi VO 

lOps -nj 1 } 

'lN:tr,tf<5ns ''D 

D.USl% (Zout=50n) 

.D=75V 

- 


40 

ns 

Fall Time 

tf 

- 


15 

ns 

Turn-off Time 

^of f 

- 


30 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V. Id=3A, 

Vds=120V 

■ 

5 

B 

nC 

Gate Source Charge 

Qgs 

- 

2 

- 

nC 

Gate-Drain ("Miller") Charge 

_ 9m _ 


- 

3 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

2.5 

A 

Pulse Source Current 

isp 

— 

- 

- 

10 

A 

Diode Forward Voltage 

''SD 

IS=2.5A, Vgs=0V, Tc=23°C 

- 

- 

2.0 

V 

Reverse Recovery Time 

^rr 

Tj=150‘’C, If=2.5A, 

- 

290 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/ys 

- 

2.0 

- 

uC 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 1 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“ 1 (Typ*) 
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) 
. Low Leakage Current ; iQSS'^-SOOnACMax.) @ Vq5=±20V 

IdsS= 250tiA(Max.) @ Vj)5=200V 
. Enhancement-Mode : V|-}^=2.Ct\4.0V § Vj) 3 =Vq 5 ,I{)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

200 

V 

Drain-Gate Voltage (R(;c;=lMf2) 

^'dgr 

200 

V 

Gate-Source Voltage 

^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2 

A 

DC(Tc=100°C) 

Id 

1.25 

Pulse 

^DP 

8 

Inductive Current (Clamped) 

Ilp 

8 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

20 

W 

Channel Temperature 

^ch 

150 

°C 

Storage Temperature Range 

_Iks_ 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 




p3i6±Q:e 


2.5 4 

•T71 

0; 

2.5 4 

c 

2 

J±. 


T 

> V 

- 2 ■ 

w 

^-1 

-3-- 



1. GATE 

2. DRAIN (HEAT SINK) 
5. SOURCE 


J EDEC 

TO-220AB 

El A J 

SC-46 

TOSHIBA 

2-10A3B 

Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

6.4 

°c/v: 

Thermal Resistance, Junction to Ambient 

Fth(j-a) 

80 

“C/K 

Muximum Lead Temperature for Soldering 

Purposes (].6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 


products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Tn = 25‘'C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

\q^=±20\\ Vj)2=0V 

- 

- 

±500 , 

nA 

Drain Cut-off Current 

IdSS 

Vds=200V,Vgs=OV,Tc=25°C 

> 

- 

250 

pA 

Vds= 160 V.Vgs= 0V,Tc=125°C 


- 

1000 

pA 

Drain-Source Breakdown Voltage 

V(BR)DSS 

lD=250tJA, Vgs=0V 

200 i 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS='^GS» Id=250uA 

2,0 

- 1 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=1.25A 

0.8 

1.3 

- 

s'" 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

2 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=1.25A, Vgs=10V 

- 

1.5 

2.4 

Q 

Drain-Source ON Voltage 

''DS(ON) 

Id=2A , Vgs=10V 

- 

3.3 


m 

Input Capacitance 

^iss 

Vds=25V. Vgs= 0V, f=lMHz 

- 


150 

pF 

Reverse Transfer Capacitance 

^rss 

- 


25 

pF 

Output Capacitance 

^oss 


- 


80 

pF 

Switching Time 

Rise Time 

tr 

lD=i-^4 

lOVn Vtm .1—--^ t-oVnnT 

- 


25 

ns 

Turn-on Time 

^on 

“Jj vW 

''’lN?tr,tf<5ns V^q^IOOV 

D.US1% (Zout=50n) 

- 


40 


Fall Time 

tf 

- 


15 

ns 

Turn-off Time 

'^off 

- 


30 

B9I 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

% 

Vgs=10V, Id=3A, 

Vds=160V 

■ 

5 

7.5 

nC 

Gate Source Charge 

mm 

- 

2 

- 

nC 

Gate-Drain ("Miller") Charge 

__1 


- 

3 

‘ - 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 1 

Continuous Source Current 

Is 

— 

- 

- 

2 

a 

Pulse Source Current 

isp 

— 

- 

- 

8 

D 

Diode Forward Voltage 

VSD 

IS-2A , Vgs=0V, Tc=25°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

trr 

Tj^lSO^C, Ip=2.5A, 

- 

290 

- 

ns 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/us 

- 

2.0 

- 

pC 




























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 6 1 3 

SILICON N CHANNEL MOS-TYPE 
(;r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES; 

. Lov Drain-Source ON Resistance : RdS( 0N)“1 (T^yp*) 

. High Forward Transfer Admittance ; |Yfs|=l,3S (Typ.) 
. Low Leakage Current : lQss=±500nA(Max.) @ Vq5=±20V 

1dsS“ 250)jA(Max.) @ V£)2=150V 

. Enhancement-Mode ; V^|^=2.0M.0V ^ V])3 =Vq3,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

150 

V 

Drain-Gate Voltage (Rq5=1MQ) 

''dgr 

150 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2 

A 

DC(Tc=100°C) 

Id 

1.25 

Pulse 

IdP 

8 

Inductive Current (Clamped) 

T-. 

8 

A 

Drain Power Dissipation 
(Tc»25°C) 

Pd 

20 

W 

Channel Temperature 

^ch 

150 

°C 

Storage Temperature Range 

__ 

-55M50 



INDUSTRIAL APPLICATIONS 

Unit in mm 


ia3MAX. 03.6±a'd 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10A3B 

Weiget ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

■BSfflA 

6.4 

°C/V.' 

Therma] Resistance, Junction to Ambient 

Kth(j-a) 

80 

-c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vq5=±20V, Vj)5«0V 

- 

- 

±500 

mm 

Drain Cut-off Current 

IdSS 

VdS=150V.Vgs-0V,Tc.25'’C 

- 

- 

250 

UA 

Vds=1 20V , Vgs'OV , Tc=] 25 “ C 

- 

- 

1000 


Drain-Source Breakdown Voltage 

''(BR)DSS 

Il)=250uA, Vgs=0V 

150 

- 

_ 

V 

Gate Threshold 

Voltage 

Vth 

^DS='^'GS» Id=250mA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=1.25A 

0.8 

1.3 

- 

S 

On-State Drain 

Current 

Id(ON) 

Vds=10V, Vgs=10V 

2 

- 

- 

A 

Drain-Source ON Resistance 

f^DSCON) 

Id=1.25A. Vgs=10V 

- 


B 

fi! 

Drain-Source ON Voltage 

^DSCON) 

Id=2A , Vgs=10V 

- 

3.3 


V 

Input Capacitance 

^iss 



- 


150 

pF 

Reverse Transfer Capacitance 

^rss 

VdS=25V, Vgs= 0V, f 

^=lMHz 

- 


25 

pF 

Output Capacitance 

^oss 



~ 


80 

pF 


Rise Time 

rt 

lD=i- 

,25A 

h-oVnTTT 

- 


25 


Switching Time 

Turn-on Time 

^on 

T-D “’iU-ir] 


- 


40 

1 1 

Fall Time 

tf 

VlN°tr,tf<5ns 
D.US1% (Zout=50fi) 

II 

on 

< 

L__ 

- 


15 



Turn-off Time 

toff 

- 


30 




Total Gate Charge 

n 





(Gate-Source Plus Gate-Drain) 

^8 

Vgs=10V. Io=3A, 


D 


Gate Source Charge 


Vds=120V 


Gate-Drain ("Miller”) Charge 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Continuous Source Current 

Is 

— 

- 

- 

2 

A 

Pulse Source Current 

ISP 

. - 

- 

- 

8 

A 

Diode Forward Voltage 

VSD 

Is=2A , Vgs=0V, Tc=25°C 

- 

- 

1.8 

B 

Reverse Recovery Time 

trr 

Tj=150‘'C, Ip=2.5A, 
dlF/dt=]00A/gs 

- 

290 

B 

mm 

Reverse Recovered Charge 

Qrr 

- 

2.0 

B 

ja 
















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 2 0 

SILICON N CHANNEL MOS TYPE 
(^-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)= 0.5J2 C^yp*) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lGss=±500nA(Max.) @ Vq 5 =± 20 V 

IdSS= 250]jA(Max.) Vj)s=200V 

. Enhancement-Mode : V|.^=2.0^.0V @ Vj) 3 =VQg, I]r)=250tiA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

200 

V 

Drain-Gate Voltage (RQ 5 =lMr 2 ) 

''dgr 

200 

V 

Gate-Source Voltage 

VGSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

5 

■ 

DC(Tc=100°C) 

Id 

3 

Pulse 

IdP 

20 

Inductive Current (Clamped) 

IlP 

20 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

"^ch 

150 

°C 

Storage Temperature Range 

^stg 

-55T/150 

°C 


INDUSTRIAL APPLICATIONS 



Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

°c/v 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

^c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


Y T F 6 2 0 


ELECTKICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP.| 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=± 20V, Vj)g=0V 

- 

- 

±500 1 

nA 

Drain Cut-off Current 

loss 

Vds=200V,Vgp=0V,Tc=25°C 

- 

- 

250 

ua' 

Vds=160V,Vgs=0V,Tc=125“C 

- 


1000 


Drain-Source Breakdown Voltage 

^'(BR)DSS 

l][)=250uA, Vq5=0V 

200 

- 


V 

Gate Threshold Voltage 

Vth 

'^DS=’^GS» Id=250pA 

2.0 

- 1 

4.0 

V 

Forward Transfer Admittance 

1 Yfs| 

Vds=10V, Id=2.5A 

1.3 

2.5 

- 

s 

On-State Drain Current 

1d(0N) 

Vds=iov, Vgs=10V 

5 

- ; 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=2.5A, Vgs=10V 

- 

0.5 

0.8 


Drain-Source ON Voltage 

VdS(ON) 

Id=5A , Vgs=10V 

- 

2.7 


\' 

Input Capacitance 

^iss 

Vds=25V. Vgs=OV, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


80 

pF 

Output Capacitance 

r 

'^oss 

- 


300 

pF 

Switching Time 

Rise Time 


Id=2 

lOVn Vtm 

.5A 

p-oVouT 

- 


60 

ns 

Turn-on Time 

^on 

o-L*- ii §= 

lOus mT ; 

VlN:tr,tf<rns'^ 
D.U£l% (Zout=50fi} 

i)=100V 

- 


100 

IQI 

Fall Time 

tf 

- 


60 

ns 

Turn-off Time 

^of f 

- 


160 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=6A, 

Vds=160V 

■ 

11 

15 

nC 

Gate Source Charge 

Qgs 


5 

- 

nC 

Gate-Drain ("Miller") Charge 

:_2gd_ 


6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

iBI 

Continuous Source Current 

^S 

— 

- 

- 

5 

A 

Pulse Source Current 

isp 

— 

- 

- 

20 

A 

Diode Forward Voltage 

VSD 

Is= 5A . Vgs=0V, Tc=25°C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

Tj=150'>C, If=5A, 

- 

350 

- 

B9 

Reverse Recovered Charge 

Qrr 

dIp/dt=IO0A/us 

- 

2.3 

m 

m 























































































































HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“^*^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQS5=±500nA(Max.) @ Vq2=±20V 

IdSS= 250uA(Max.) @ Vds=150V 

. Enhancement-Mode : V^^=2.CK^4,0V @ V])3=Vg3,Ij)=250MA 

MAXIMUM RATINGS (Ta=25°C) 



INDUSTRIAL APPLICATIONS 


Unit in mm 



Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Eth(j-c) 

3.12 

"C/V.' 

Thermal Resistance, Junction to Ambient 

Kth(.i-a) 

80 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

T 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC | 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vds=150V.Vgs=0V,Tc=25"C 

- 

- 1 

250 

UA 

Vds=120V.Vgs= 0V,Tc=125°C 

- 

- 

1000 

UQI 

Drain-Source Breakdown Voltage 

\'(BR)DSS 

lD=250iaA, Vgs=0V 

150 

- 

- 

V 

Gate Threshold Voltage 

Vth 

'^DS=^GS» 1d=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vi)s=10V, Ii)=2.5A 

1.3 

2.5 

- 

s 

On-State Drain Current 

Id(ON) 

Vds=]ov, Vgs=10V 

5 

- 

- 

A 

Drain-Source ON Resistance 

Rds(on) 

Id=2.5A, Vgs=10V 

- 

0.5 

0.8 


Drain-Source ON Voltage 

VdS(ON) 

Id=5A . Vgs=10V 

- 

2.7 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs= 0V, f=lMHz 

- 


600 

pF 

Reverse Transfer Capacitance 

^rss 

- 


80 

pF 

Output Capacitance 

^OSS 

- 


300 

pF 

Switching Time 

Rise Time 

tr 

Ip- 2 

lOVn Vtm 

.5A 

- 


60 

ns 

Turn-on Time 

^on 

oJT 

lOus ini Jr J 
VlN:tr,tf<5ns ''D 
D.USIZ (Zout=50n) 

poVouT 

P 

I)=75A 

- 


100 

ns 

Fall Time 

tf 

- 


60 

ns 

Turn-off Time 

toff 

- 


160 

m 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V. Id=6A, 

Vds=120V 

■ 

11 

15 

nC 

Gate Source Charge 

%s 

- 

5 

- 

nC 

Gate-Drain ("Miller") Charge 

Qgd 

- 

6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

5 

A 

Pulse Source Current 

isp 

— 

- 

- 

20 

A 

Diode Forward Voltage 

VSD 

Is=5A , Vgs=0V, Tc=25'’C 

- 

- 

2.0 

V 

Reverse Recovery Time 

trr 

Tj^lSO^C, If=5A, 

- 

350 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

2.3 

- 

pC 




























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 2 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)~ 0»8^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQss=±500nA(Max.) @ Vq 3 =± 20 V 

IdSS= 250uA(Max.) @ Vj)s=200V 

. Enhancement-Mode : V^^=2 .OV ^ Vj) 5 =Vq 3 ,Ij)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^’dsx 

200 

V 

Drain-Gate Voltage (Rq 5 = 1 M.Q) 

^'dgk 

200 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

4 

■ 

DC(Tc=100°C) 

Id 

2.5 

Pulse 

I DP 

16 

Inductive Current (Clamped) 

^LP 

16 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

'^ch 

150 

°C 

Storage Temperature Range 

!—Iks_ 

-55^>150 1 °C 


INDUSTRIAL APPLICATIONS 

Unit in mm 


Q3MAX. 






“"I 

n 

i.5 4 

< 

_k. 

—t—-1 - 

2-3 

E 

L’ 


1. GATE 

2. DRAIN (HEAT SINK) 
3w SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 


Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Pth(j-c) 

3.12 

■’C/V,' 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/\: 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


Y T F 6 2 2 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=2! 


CHARACTERISTIC 


Gate Leakage Current 


Drain Cut-off Current 


Drain-Source Breakdov/n Voltage 


Gate Threshold Voltage 


Forward Transfer Admittance 


On-State Drain Current 


Drain-Source ON Resistance 


Drain-Source ON Voltage 


Input Capacitance 


Reverse Transfer Capacitance 


Output Capacitance 


Rise Time 


Switching Time 


Turn-on Time 


Fall Time 


Turn-off Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Gate Source Charge 


Gate-Drain ("Miller") Charge 


SYMBOL 


^GSS 


^'(BR)DSS 


Vth 


I Yfs| 


1D(0N) 


KdS(ON) 


^'DS(ON) 


^iss 


^rss 


Cncrc; 



TEST CONDITION 


Vgs=±20V. Vds=0V 


Vps=200V,VGs=0V,Tc=25°C 


Vds=160 V.Vg s=0V,Tc=12 5 ° C 


Id=250uA, Vgs=0V 


^DS=’^’GS» lD=^50tJA 


Vps=10V, Id=2.5A 


Vds=10V, Vgs=10V 


Id=2.5A, Vgs=10V 


Id=4A , Vgs=10V 


Vds=25V, Vgs= 0V, f=lMHz 


OJJ o 

^ IN? t r, t f'^5ns ^DD= 100^ 

D.USl% (Zout=50f^) 


Vgs=10V, Id=6A, 
Vds=160V 


MIN. TYP 


MAX. I UNIT 





SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 2 3 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED. HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR. DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds( 0N)=0«8^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 
. Low Leakage Current : lQss=±500nA(Max.) @ ^’GS~-20^^ 

IdSS= 250pA(Max.) @ Vds=150V 

. Enhancement-Mode : V^^=2..OV @ Vj) 5 =Vq 2 ,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

150 

V 

Drain-Gate Voltage (RQ5=lMr2) 

''dgr 

150 

V 

Gate-Source Voltage 

^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

4 

A 

DC(Tc=100°C) 

Id 

2.5 

Pulse 

IdP 

16 

Inductive Current (Clamped) 

^LP 

16 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

"^ch 

150 

°C 

Storage Temperature Range 

_Iks_ 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 



Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Pth(j-c) 

3.12 

°c/v: 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°C/V.’ 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 
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TOSHIBA 


SEMICONDUCTOR 


Y T F 6 2 3 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=2I 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 3 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Lov Drain-Source ON Resistance : RDS(ON)=0.25f2 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=4.8S (Typ.) 
. Low Leakage Current : @ ^'GS"-^^^’ 

IdsS= 250uA(Max.) @ V])s=200V 

. Enhancement-Mode : V^. j^=:2 .OM .OV C Vj) 5 =Vq 3 , If)=250MA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

200 

V 

Drain-Gate Voltage (Rq 3 =]M.Q) 

^'dgr 

200 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

9 

A 

DC(Tc=100°C) 

Id 

6 

Pulse 

IdP 

36 

Inductive Current (Clamped) 

IlP 

36 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

"^ch 

150 

°c 

Storage Temperature Range 

__IslB_ 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 



Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

■onn 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Pth(j-a) 

80 

"c/v: 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSMIBA CORPORATION 
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Y T F 6 3 0 


ELECTRICAL CHARACTERISTICS (Ta=25®C) 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

t-rr 

Reverse Recovered Charge 

Qrr 



-26 



















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 3 I 

SILICON N CHANNEL-MOS TYPE 
(TT'MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : R])S(ON(Typ.) 
. High Forward Transfer Admittance : |Yfs|=4.8S (Typ.) 
. Low Leakage Current : iQss'^-^OOnACMax.) @ Vq 2 =± 20 V 

IdSS= 250uA(Max.) @ Vps=150V 

. Enhancement-Mode : V^j^=2.Cru4.OV @ Vpg=VQ 5 ,Ip=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

150 

V 

Drain-Gate Voltage (Rqc;=1M$7) 

VdGR 

150 


Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

9 

■ 

DC(Tc=100°C) 

Id 

6 

Pulse 

IdP 

36 

Inductive Current (Clamped) 

Ilp 

36 

A 

Drain.Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

I^ch 

150 

‘^C 

Storage Temperature Range 

—Iks_ 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 


:Q.3MAX. 02.6±O.2 



1 . GATE 

2. DRAIN (HEAT SINK) 
a SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10A3B 

Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

IIHBfflEEii 

1.67 

‘’C/K 

Thermal Resistance, Jfanction to Ambient 

Rth(j-a) 

80 

°C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

^GSS 

^'gs~-^^^ » ^DS~^^' i 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vds=150V,Vgs=OV,T c=25°C 

- 

- 

250 

UA 

Vds=120V,Vgs=0V,Tc=12 5 ° C 

- 


1000 

tiA 

Drain-Source Breakdown Voltage 

^'(BR)DSS 

Id=250uA. Vgs=0V 

150 

- 

- 

B 

Gate Threshold Voltage 

Vth 

^DS='^GS» Id=250uA 

2.0 

_1 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=]OV, Id=5A 

3.0 

lO 

- 

S 

On-State Drain Current 

1d(0N) 

Vds=10V. Vgs=10V 

9 

- 1 

- 

B 

Drain-Source ON Resistance 

KdS(ON) 

Id=5A , Vgs=3 0V 

- 

0.25 

0.40 


Drain-Source ON Voltage 

VdSCON) 

Id=9A , Vg5=10V 

- 

2.5 


V 

Input Capacitance 

^iss 

Vds=25V, Vgs= 0V, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


150 

pr 

Output Capacitance 

c 

'^OSS 


- 


450 

pF 

Switching Time 

Rise Time 

tr 

^D=J 

A 

HoVniTT 

- 


50 

ns 

Turn-on Time 

^on 

' o’/j '■ v=i s 

'^IN:trttf<5ns 'D 

D.USU (Zout=I5fl} 

II 

r- 

- 


80 

ns 

Fall Time 

tf 

- 


40 

ns 

Turn-off Time 

toff 

- 


90 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, I])=12A, 

■ 

19 

30 

nC 

Gate Source Charge 

Qgs 

Vds=120V 


! 

- 

nC 

Gate-Drain ("Miller”) Charge 

__ 



- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25‘’C) 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 3 2 

SILICON N CHANNEL MOS TYPE 
(^r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“®*^^ (^Tvp.) 

. High Forward Transfer Admittance : |yfs|=4.8S (Typ.) 
. Low Leakage Current : lQss=±500nA(Max.) @ 

IdsS~ 250uA(Max.) @ Vds=200V 

. Enhancement-Mode : V^^=2.0^.0V @ Vj) 5 =Vq 5 ,Ip=250uA 


INDUSTRIAL APPLICATIONS 

Unit in mm 


,IQ3MAX. p3,6±Q;^ 







UTi 

-* SE • 



to 

irj 


1.6 MAX. I 
Q76 



MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


Drain-Source Voltage 


Drain-Gate Voltage (RQg=]MQ) 


Gate-Source Voltage 


DC(Tc=25°C) 

Drain Current DC(Tc=100°C) 
Pulse 


Inductive Current (Clamped) 

Drain Power Dissipation 

(Tc=25°C) _ 

Channel Temperature 
Storage Temperature Range 


SYMBOL 

RATING 

VdSX 

200 

''dgr 

200 

^’gss 

±20 

Id 


Id 


IdP 

32 

IlP 

32 

Pd 

75 

Ich 

150 

_Lie_ 

-55^150 




JEDEC 
El A J 
TOSHT 


Weiget 



THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°C/V,’ 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

°c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 6 3 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP.’ 

MAX, 

jUNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=0V 

- 

- 

±500 

mm 

Drain Cut-off Current 

. 

IdSS 

Vds= 200V, V’es^OV, Tc=25°C 

- 

- 

250 

ua 

Vds=160V.Vgs=OV,Tc=125“C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Il)=250uA, Vgs=0V 

200 

- 

- 

\' 

Gate Threshold Voltage 

\'th 

^DS=^’gS» Id=250mA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=5A 

3.0 

IQ 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

8 

- 

- 

A 

Drain-Source ON Resistance 

KdS(ON) 

Id=5A , Vgs=10V 

- 

0.4 

0.6 


Drain-Source ON Voltage 

^DSCON) 

Id=8A , Vg5=10V 

- 

3.5 


V 

Input Capacitance 

mm 

Vj)s=25V, Vgs=OV, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

r 

'^rss 

- 


150 

PF 

Output Capacitance 

^oss 

- 


450 

pF 


Rise Time 

tr 

In=5A 

lOVm Vtv uJi-i^-y-oVoiTT 

- 


50 

ns 

Switching Time 

Turn-on Time 

^on 

luvp ^ IJ. UUl 

o-UL sj 

''lN?tLtf'<5ns Vj)d=90V 
D.U£l% (Zout=15fi) 

- 


80 

ns 

Fall Time 

tf 

- 


40 

ns 

Turn-off Time 

toff 

- 


90 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=12A, 

Vds=160V 

■ 

19 

30 

nC 

Gate Source Charge 

Qgs 

- 

10 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 


- 

9 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

8 

A 

Pulse Source Current 

isp 

— 

- 


32 

A 

Diode Forward Voltage 

^SD 

IS=8A , Vgs=0V, Tc=25°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

t-rr 

T>]50°C, lp=9A, 

- 

450 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=I00A/us 

- 

3,0 

- 

IB 


ns 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 6 3 3 

SILICON a CHANNEL MOS TYPE 
(^r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)“^*'^^ (^VP*) 

. High Forward Transfer Admittance : |Yfs|=4,8S (Typ.) 
. Low Leakage Current : lG5s=±500nA(Max.) @ Vq5=±20V 

IdSS= 250uA(Max.) @ Vds=150V 

. Enhancement-Mode : .CA4,0V @ Vj)3=Vq3,1j)=250ijA 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

150 

V 

Drain-Gate Voltage (Rq 5 = 1 MQ) 

''dgr 

150 

■■ 

Gate-Source Voltage 

Vgss 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

8 

1 

DC(Tc=I00°C) 

Id 

5 

Pulse 

IdP 

32 

Inductive Current (Clamped) 

Ilp 

32 

A 

Drain Power Dissipation 
(Tc=25‘’C) 

Pd 

75 

W 

Channel Temperature 

'^ch 

150 

°C 

Storage Temperature Range 

'^stg 

-55M50 

°C 


iQ3MAX. 


fm 


02.6±O.2 


to 


U 


T - 2 - 3*- 


1. GATE 

2. DRAIN (HEAT SINK) 

3 . SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10A3B 

Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

■asm 

1.67 

'^C/W 

Thermal Resistance, Junction to Ambient 

IHEBB9SI 

80 

°c/w 

Muximum Lead temperature for Soldering 

Purposes (].6mm from case for 10 seconds) 

Tl 

300 

°C 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Tc, = 2S°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vps=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vps=15OV,VQs=0V,Tc=25“C 

- 

- 

250 

UA 

Vds=120V,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

^’(BR)DSS 

Id=250)jA, Vgs=0V 

150 

- 

- 

V 

Gate Threshold Voltage 

\’th 

^DS=^^GS» Id=250mA 

2.0 

- 

4.0 

V 

F’orward Transfer Admittance 

lYfsl 

Vds=10V, Ii)=5A 

3.0 

IB 

- 

S 

On-State Drain Current 

1d(0N) 

Vds=10V, Vgs=10V 

8 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Id=5A , Vgs=10V 

- 

0.4 

0.6 


Drain-Source ON Voltage 

VdS(ON) 

Id=8A , Vgs=10V 

- 

3.5 


\' 

Input Capacitance 

c . 

'^iss 

Vds=25V, Vgs=OV. f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

r 

^TSS 

- 


150 

pF 

Output Capacitance 

^oss 

- 


450 

pF 

Switching Time 

Rise Time 

tr 

,, IOds 2 vj 

^IN:tr,tf<5ns '^D 

D.U^1% (Zout=15fi) 

A 

r-oVni IT 

- 


50 

ns 

Turn-on Time 

^on 

^D=90V 

- 


80 

ns 

Fall Time 

tf 

- 


40 

ns 

Turn-off Time 

^of f 

- 


90 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V. Id=12A, 

Vds=120V 

■ 

19 

30 

nC 

Gate Source Charge 

wmm 

- 

10 

- 

nC 

Gate-Drain ("Miller") Charge 

__1 

- 

9 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25'’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

unit] 

Continuous Source Current 

Is 

— 

- 

- 

8 

D 

Pulse Source Current 

ISP 

— 

- 

- 

32 

D 

Diode Forward Voltage 

''SD 

Is= 8A , Vgs=0V, Tc=25°C 

- 

- 

1.8 

V 

Reverse Recovery Time 

^rr 

Tj=150'^C. If=9A, 

- 

450 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/dt=100A/us 

- 

3.0 

- 

uc 




























































































































TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 2 0 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds( 0N)~2.5^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=1.75S (Typ.) 
. Low Leakage Current ; lQss=±500nA(Max.) @ Vq 5 =± 20 V 

IdSS= 250uA(Max.) @ Vj)3=500V 

. Enhancement-Mode : V^^=2,0^,0V @ Vj)5=Vq5,Id=250uA 

MAXIMUM RATINGS (Ta=25®C) 



INDUSTRIAL APPLICATIONS 

Unit in mm 



TOSHIBA _ 2-1 0A3B 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

"C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (l,6mra from case for 10 seconds) 

Tl 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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Y T F 8 2 0 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

2.5 

A 

Pulse Source Current 

isp 

— 

- 

- 

10 

B 

Diode Forward Voltage 

^'SD 

I 5 . 2 . 5 A, Vcs=0V, Tc=25°C 

- 

- 

1.6 

V 

Reverse Recovery Time 

trr 

Tj=150°C, Ip=2.5A, 
dIp/dt= 100 A/us 

- 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

3.5 

- 

uc 































































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 2 1 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RDS(ON)=2.5f^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=1.75S (Typ.) 
. Low Leakage Current : lQ5s=±500nA(Max.) @ Vq 5=±20V 

IdSS= 250uA(Max.) @ Vds=450V 

. Enhancement-Mode : V^j^=2.Ch4.OV @ Vj)5=Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

450 

V 

Drain-Gate Voltage (R(;s=lM$^) 

''dgr 

450 

■■ 

Gate-Source Voltage 

'^GSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2.5 

■ 

DC(Tc=100°C) 

Id 

1.5 

Pulse 

IdP 

10 

Inductive Current (Clamped) 

IlP 

10 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

I^ch 

150 

°c 

Storage Temperature Range 


-55M50 

°c 


INDUSTRIAL APPLICATIONS 

Unit in mm 






1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


1 JSDSC 

T0-220AB 

qqSHHBI 

SC-46 

1 TOSHIBA 

2-10A3B 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M^X. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

“C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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Y T F 8 2 1 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

trr 

Reverse Recovered Charge 

Qrr 



-27 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
y T F 8 2 2 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)“^»0^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=1.75S (Typ.) 
. Low Leakage Current : lQss=i500nA(Max.) @ Vq5=±20V 

IdsS= 250uA(Max.) @ Vds=500V 

. Enhancement-Mode : V^j^=2.0^.0V @ Vj)5=Vq3,I])=250uA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

500 

V 

Drain-Gate Voltage (Rqs=1M^) 

VdGR 

500 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2 

A 

DC(Tc=100°C) 

Id 

1 

Pulse 

Idp 

8 

Inductive Current (Clamped) 

Ilp 

8 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

Tch 

150 

°C 

Storage Temperature Range 

_Iks_ 

-55M50 

‘’C 


INDUSTRIAL APPLICATIONS 



Welget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 1 

Thermal Resistance, Junction to Case 

Rth(j-c) 

3.12 

o 

O 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 8 2 2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN.I 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vds=OV 

- 1 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vps=500V ,Vcs=0V,Tc=25'“C 

- 

- 

250 

UA 

Vp5=400V ,Vq^=:OV 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

'''(BR)DSS 

Id=250uA, Vgs=OV 

500 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^'dS='^GS* Id=250uA 

2.0 

- 

4.0 

B 

Forward Transfer Admittance 

|Yfs| 

Vds=10V. Id=1A 

1.0 

1.75 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10Y 

2.0 

- 

- 

A 

Drain-Source ON Resistance 

■^DS(ON) 

Id= ia . Vgs=10V 

- 

3.0 

4.0 


Drain-Source ON Voltage 

''DS(ON) 

Id= 2A , Vgs=10V 

- 

6.6 


V 

Input Capacitance 

r. 

'^iss 

Vds=25V, Vgs= 0V. f=lMHz 

- 


400 

pF 

Reverse Transfer Capacitance 

c 

^rss 

- 


40 

PF 

Output Capacitance 

r 

'"OSS 

- 


150 

pF 

Switching Time 

Rise Time 

tr 

^D= lA ,, 

lOVm Vtm t-oVniTT 

- 


50 

ns 

Turn-on Time 

^on 

luvn ''IN Gi 

0-J L J ' H ol 

VlN?tLtf'<5ns V|3 d= 250V 
D.US1% (Zout=50fi; 

- 


no 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

^of f 

- 


90 

IQI 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

00 

O' 

Vgs=10V, Id=3A, 

Vos=400V 

■ 

11 

15 

nC 

Gate Source Charge 

WEm 

- 

5 

- 

nC 

Gate-Drain ("Miller") Charge 

__1 


- 

6 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

2 

A 

Pulse Source Current 

isp 

— 

- 

- 

8 

A 

Diode Forward Voltage 

VSD 

IS=2A . Vgs=0V. Tc=25‘>C 

- 

- 

1.5 

\' 

Reverse Recovery Time 

trr 

Tj=150°C. Ip=2.5A, 

- 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

dIp/dt=100A/us 

- 

3.5 

- 

uC 























































































































TOSHIBA FIELD EFFECT TRANSISTOR 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Y T F 8 2 3 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR. DODC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)” 3.0$^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|=1.75S (Typ.) 
. Low Leakage Current : lQ5s=±500nA(Max.) @ VQg=±20V 

Ij)SS= 250jjA(Max.) @ Vj)s=450V 
. Enhancement-Mode : V|-j^=2.CKv4.OV @ ^DS'^GS’^D'^^^^^^ 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

450 

V 

Drain-Gate Voltage (RGs=lMf2) 

''dgr 

450 

mm 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 

Id 

2 

■ 

DC(Tc=100°C) 

Id 

1 

Pulse 

IdP 

8 

Inductive Current (Clamped) 

IlP 

8 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

40 

W 

Channel Temperature 

Ich 

150 

°c 

Storage Temperature Range 

Istg 

-55^^150 

°c 


INDUSTRIAL APPLICATIONS 



Weiget ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

M.a. 

UNIT 

Thermal Resistance, Junction to Case 

liBSEBSi 

3.12 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

o 

O 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNtCAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

IgSS 

Vgs=± 20V, Vps=0V 

- 

- 

±500 

nA 

Drain Cut-off Current 

loss 

VdS=450V,Vgs=0V,Tc=25°C 

- 

- 

250 

UA 

VdS=360V,Vgs-0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Ip=250uA, Vgs=0V 

450 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vps=10V, Id=1A 

1.0 

1.75 

- 

S 

On-State Drain Current 

Id(ON) 

Vds=iov, Vgs=10V 

2.0 

- 

- 

A 

Drain-Source ON Resistance 

’^DS(ON) 

Id=1A , Vgs=10V 

- 

3.0 

4.0 


Drain-Source ON Voltage 

''DS(ON) 

Ip=2A , Vgs=10V 

- 

6.6 


V 

Input Capacitance 

^iss 

Vps=25V, Vgs= 0V, f=lMHz 

- 


400 

pF 

Reverse Transfer Capacitance 

r 

'^rss 

- 


40 

pF 

Output Capacitance 

^oss 

- 


150 

pF 

Switching Time 

Rise Time 

tr 

Ip= lA 

lOVi—I Vtw ^ t qVoitt 

- 


50 

ns 

Turn-on Time 

^on 

o-U- 

lOus 

VlN:tr.tf<rns'^ VdV 225V 
D.USl% (Zout=50f2; 

- 


no 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

^of f 

- 


90 

gi 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=3A, 

Vds=360V 

■ 

11 

15 

nC 

Gate Source Charge 

Qgs 

- 

5 

- 

nC 

Gate-Drain ("Miller") Charge 

__ 

- 

6 

- 

nC 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

2 

A 

Pulse Source Current 

isp 

— 

- 


8 

B; 

Diode Forward Voltage 

'^SD 

IS=2A , Vgs= 0V, Tr=25°C 

- 

- 

1.5 

V 

Reverse Recovery Time 

trr 

Tj=150°C, 1 f= 2.5A, 
dlF/dt=100A/us 

- 

600 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 

3.5 

- 

pC 



















































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 3 0 

SILICON N CHANNEL MOS TYPE 

(;r~Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS( 0N)“1(Typ.) 
. High Forward Transfer Admittance : |Yfs|=3.25S (Typ.) 
. Low Leakage Current : lQ5s=±50ChA(Max.) @ Vq 3 =± 20 V 

IdSS= 250MA(Max.) @ Vds= 500V 
. Enhancement-Mode : V^-j^=2.0^.0V @ Vd 5 =Vq 3 ,Ij)=250iiA 


MAXIMUM RATINGS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

500 

V 

Drain-Gate Voltage (Rq 3 =IMQ) 

VdGR 

500 

■■ 

Gate-Source Voltage 

''gss 

±20 


Drain Current 

DC(Tc=25°C) 

Id 

4.5 

1 

DC(Tc=100°C) 

Id 

3 

Pulse 

IdP 

18 

Inductive Current (Clamped) 

Ilp 

18 

A 

Drain Power Dissipation 
(Tc=25'’C) 

Pd 

75 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

—his _ 

-55M50 

°c 


INDUSTRIAL APPLICATIONS 

Unit in mm 


ia3MAX. 016±a2 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


_ — _ 

1 JSDEC 

T0-220AB 


SC-46 

TOSHIBA 

2-10A3B 


Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

“C/W 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

o 

O 

Muximura Lead Temperature for Soldering 

Purposes (1.6tnm from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

V rp 1? o o r\ 

TOSHIBA 

I 1 r o 3 0 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=: 

!5°C) 



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

Continuous Source Current 

Is 

Pulse Source Current 

isp 

Diode Forward Voltage 

^'SD 

Reverse Recovery Time 

trr 

Reverse Recovered Charge 

Qrr 



-2i 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 3 I 

SILICON N CHANNEL MOS TYPE 

(;r-Mos) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : RdS(ON)=‘ 1 (Typ.) 
. High Forward Transfer Admittance : |Yfs|=3.25S (Typ.) 
, Low Leakage Current : lQS5=±500nA(Max.) @ Vq 3 =± 20 V 

IdsS= 250uA(Max.) @ Vj)3=450V 

. Enhancement-Mode : V|.j^=2.0^.OV @ V])5 =Vq5,Ij)=250uA 


MAXIMUM RATINGS (Ta=25°C) 


INDUSTRIAL APPLICATIONS 

Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

^DSX 

450 

V 

Drain-Gate Voltage (R(;5=lMf2) 

Vdgr 

450 


Gate-Source Voltage 

Vgss 

±20 

■1 

Drain Current 

DC(Tc=25°C) 

Id 

4.5 

■ 

DC(Tc=100°C) 

Id 

3 

Pulse 

IdP 

18 

Inductive Current (Clamped) 

IlP 

18 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

Tch 

150 

°c 

Storage Temperature Range 

I’stg 

-55M50 

°c 


IQSVtAX. 016±Q2 




L5MAX. 


QTfl 




“4 


1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


JSDEC 

T0--220AB 

SIAJ 

SC-46 

TOSHIBA 

2-10A3B 

Weight : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(j-a) 

80 

°c/w 

Muximura Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25“C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

loss 

Vgs=±20V, Vos=OV 

- 

- 

±500 

nA 

Drain Cut-off Current 

^DSS 

Vds=450V,Vgs=OV,Tc=25°C 

- 

- 

250 

UA 

Vds=360V,Vgs=0V,Tc=125°C 

- 

- 

1000 

UA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Id=250mA, Vgs=0V 

450 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^’dS=^GS» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds=10V, Id=2.5A 

2.5 

3.25 

- 

S 

On-State Drain Current 

ID(ON) 

Vds=10V, Vgs=10V 

4.5 

- 

- 

A 

Drain-Source ON Resistance 

KdS(ON) 

Id=2.5A. Vqs=10V 

- 

1.3 

1.5 


Drain-Source ON Voltage 

''DS(ON) 

Id=4.5A, Vg5=10V 

- 

6.4 


V 

Input Capacitance 

mm 

Vds=25V, Vgs= 0V, f=lMH2 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


60 

pF 

Output Capacitance 

r 

'^oss 


- 


200 

pF 

Switching Time 

Rise Time 

tr 

In= 2.5A 

lOVf—I Vtv ..•*-> oVoTTT 

- 


30 

ns 

Turn-on Time 

*^on 


- 


60 

ns 

Fall Time 

tf 

lOus SJ. X y i 225V 
^IN^tr,tf<5ns ^DD~225V 

D.U^l% (Zout=15^^) 

- 


30 

ns 

Turn-off Time 

*^of f 

- 


85 

ns 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Id=6A, 

Vds=360V 

■ 

22 

30 

nC 

Gate Source Charge 

Qgs 

- 

11 

- 

nC 

Gate-Drain (’’Miller") Charge 


- 

11 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 




























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 3 2 

SILICON N CHANNEL MOS TYPE 
(^^MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Lov Drain-Source ON Resistance : Rds( 0N)~1*5^^ (Typ.) 
. High Forward Transfer Admittance : |Yfs|^.25S (Typ.) 
. Low Leakage Current : iQgS'^-^OOnACMax.) @ Vq5=±20V 

IdSS= 250yA(Max.) @ Vj)3=500V 

. Enhancement-Mode : V^j^=2.0^.0V @ Vj)5=VQ5,Ip=250iJA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

VdSX 

500 

V 

Drain-Gate Voltage (RQs=lMr^) 

VdGR 

500 

V 

Gate-Source Voltage 

VgSS 

±20 

■■ 

Drain Current 

DC(Tc=25°C) 

Id 

4 

■ 

DC(Tc=100'’C) 

Id 

2.5 

Pulse 

IdP 

16 

Inductive Current (Clamped) 

IlP 

16 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

I^ch 

150 

°C 

Storage Temperature Range 


-55'v^l50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 


ia3MAX. 03.6±aa 

r-- 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


JEDEC 

T0-220AB 

EIA J 

SC-46 

TOSHIBA 

2-10a3B 

Weiget ; 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 


1.67 

"C/W 

Thermal Resistance, Junction to Ambient 

Pth(j-a) 

80 

'C/W 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

Tl 

300 

®c 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


Y T F 8 3 2 


ELECTRICAL CHARACTERISTICS (Ta-25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V, Vds=OV 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vds=500V.Vgs=0V.Tc=25°C 


- 

250 

UA 

Vds=400V,Vqs= 0V,Tc=125°C 

- 

- 

1000 

da 

Drain-Source Breakdown Voltage 

'''’(BR)DSS 

Id=250uA, Vgs=0V 

500 

- 

- 

V 

Gate Threshold Voltage 


^’dS=^’gS» Id=250)jA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Vfs| 

Vi,s=10V, Id=2.5A 

2.5 

3.25 

- 

s 

On-State Drain Current 

ID(ON) 

Vds=iov, Vgs=iov 

4 

- 

- 

A 

Drain-Source ON Resistance 

i^DS(ON) 

Id=2.5A, Vgs=10V 

- 

1.5 

2.0 

Q 

Drain-Source ON Voltage 

^DSCON) 

Id=4.5A, Vq3=10V 

- 

7.4 


V 

Input Capacitance 

^i ss 

Vds=25V, Vgs=OV, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


60 

pF 

Output Capacitance 

^oss 

- 


200 

pF 

Switching Time 

Rise Time 

^r 

‘?JT 

i5. ^1-3 

^'IN:tr,tf<5ns '^D 

D.U^1% (Zout=15fi} 

,5k 

f-oVmTT 

- 


30 

ns 

Turn-on Time 

^on 

D=225V 

- 


60 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

^of f 

- 


85 

IQH 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vqs=10V, Id=6A, 

Vds=400V 

■ 

22 

30 

nC 

Gate Source Charge 

Qgs 

- 

11 

- 

nC 

Gate-Drain ("Miller”) Charge 

Qgd 

- 

11 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

4 

A 

Pulse Source Current 

isp 

— 

- 

- 

16 

A 

Diode Forward Voltage 

^SD 

Is=4A , Vgs=0V. Tc-25°C 

- 

- 

1.5 

V 

Reverse Recovery Time 

^rr 

Tj=150°C, 1 f=4.5A. 

- 

800 

- 

ns 

Reverse Recovered Charge 

Qrr 

dlF/<it=100A/us 

- 


- 

DC 


























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA FIELD EFFECT TRANSISTOR 
Y T F 8 3 3 

SILICON N CHANNEL MOS TYPE 
(;r-MOS) 


HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. 

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR 
DRIVE APPLICATIONS. 

FEATURES: 

. Low Drain-Source ON Resistance : Rds(ON)~ (Typ.) 

. High Forward Transfer Admittance : |Yfs|= 3.25S(Typ.) 
. Low Leakage Current : ^ V(; 3 =± 20 V 

IdsS” 250]jA(Max.) @ Vj)3=A50V 

. Enhancement-Mode : V^j^=2.O^4,0V @ Vj) 3 =Vq 3 ,Ij)=250pA 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

''dsx 

450 

V 

Drain-Gate Voltage (RQ 3 =lMf^) 

VdGR 

450 

V 

Gate-Source Voltage 

VgSS 

±20 

V 

Drain Current 

DC(Tc=25°C) 


4 

A 

DC(Tc=100°C) 

Id 

2.5 

Pulse 

Idp 

16 

Inductive Current (Clamped) 

Ilp 

16 

A 

Drain Power Dissipation 
(Tc=25°C) 

Pd 

75 

W 

Channel Temperature 

Ich 

150 

°C 

Storage Temperature Range 

Istg 

-55M50 

°C 


INDUSTRIAL APPLICATIONS 

Unit in mm 


Wwl 


laZUAX. 02.6±(l‘d 


_yi| 

CO 



1. GATE 

2. DRAIN (HEAT SINK) 

3. SOURCE 


3 EDEC 

T0-220AB 

El AJ 

SC-46 

TOSHIBA 

2-10A3B 

Weiget : 1.9g 


THERMAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MAX. 

UNIT 

Thermal Resistance, Junction to Case 

Rth(j-c) 

1.67 

°c/w 

Thermal Resistance, Junction to Ambient 

Rth(.i-a) 

80 

o 

O 

Muximum Lead Temperature for Soldering 

Purposes (1.6mm from case for 10 seconds) 

A 

300 

‘‘C 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


Y T F 8 3 3 


ELECTRICAL CHARACTERISTICS (Ta = 25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION i 

MIN. 

TYP. 

MAX. 

UNIT 

Gate Leakage Current 

less 

Vgs=±20V. Vi)s=0V i 

- 

- 

±500 

nA 

Drain Cut-off Current 

IdSS 

Vps=450 V,Vgs= 0V,Tc=25°C 

- : 

- 

250 

da 

Vps=360V, V(;s=0V, Tc = 125 °C 

- 

- 

1000 

ViA 

Drain-Source Breakdown Voltage 

''(BR)DSS 

Ip=250uA, Vgs=0V 

450 

- 

- 

V 

Gate Threshold Voltage 

Vth 

^DS=^te» Id=250uA 

2.0 

- 

4.0 

V 

Forward Transfer Admittance 

|Yfs| 

Vds= 10V, Ip=2.5A 

2.5 

3.25 

- 

s 

On-State Drain Current 

Id(ON) 

Vds=10V, Vgs=10V 

Di 

- 

- 

A 

Drain-Source ON Resistance 

RdS(ON) 

Ip=2.5A, Vgs=10V 

- 

Da 

2.0 

Q 

Drain-Source ON Voltage 

VdS(ON) 

I])=4,5A, Vgs=10V 

- 

7.4 


V 

Input Capacitance 

^iss 

Vps=25V, Vgs= 0V, f=lMHz 

- 


800 

pF 

Reverse Transfer Capacitance 

^rss 

- 


60 

pF 

Output Capacitance 

^OSS 

- 


200 

pF 

Switching Time 

Rise Time 

tr 

Iti=2.5A 

lOVi—1 Vtm foVnuT 

- 


30 

ns 

Turn-on Time 

^on 

luvpi ^ VJ uui 

0 -U oi 

VlJ?t^tfis ^ vi=225V 

D.U^1% (Zout=15fl; 

- 


60 

ns 

Fall Time 

tf 

- 


30 

ns 

Turn-off Time 

*^of f 

- 

1 

85 

Ql 

Total Gate Charge 
(Gate-Source Plus Gate-Drain) 

Qg 

Vgs=10V, Io=6A, 

Vds=360V 

■ 

1 

22 

30 

nC 

Gate Source Charge 

mmm 

- 

11 

- 

nC 

Gate-Drain (’’Miller") Charge 

__1 

L"_ 

11 

- 

nC 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Continuous Source Current 

Is 

— 

- 

- 

4 

A 

Pulse Source Current 

isp 

— 

- 

- 

16 

A 

Diode Forward Voltage 

VSD 

1$= '4A , Vgs=0V, Tc=25°C 

- 

- 

1.5 

V 

Reverse Recovery Time 

trr 

Tj=150“C. If= 4.5A, 
dlF/dt=100A/us 

- 

800 

- 

ns 

Reverse Recovered Charge 

Qrr 

- 


- 

pC 























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1N914, 1N914A, 1N914B 

SILICON EPITAXIAL PLANAR 


Unit in mm 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance : CT=4pF (Max.) 

. Fast Reverse Recovery Time ; trr=4ns (Max.) 

. Hermetically Sealded Miniature Glass Package. 

MAXIMUM RATINGS (Ta=25°C) 

H 


a 

S 

o 

w 

I. 

’ 0 2.0 max'. 

CATHODE MARK / 


n 

L 

4.2 MAX. 


b 


1 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

^05 


a 

H 

S 

o 

Maximum (Peak) Reverse Voltage 

Vrm 

100 

V 



Reverse Voltage 

Vr 

75 

V 


Maximum (Peak) Forward Current 

IfM 

450 

mA 

JEDEC DO-35 

Average Forward Current 

lo 

150 

mA 

EIAJ SC-40 

Surge Current (1/^s) 

IfSM 

2 

A 

TOSHIBA 1-2A1A 

Power Dissipation 

p 

500 

mW 

Weight : 0.14g 

Junction Temperature 

Tj 

200 

°C 

Storage Temperature Range 

Tstg 

-65-200 

°C 


ELECTRICAL CHARACTERISTICS (Ta=25°c) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Forward Voltage 

1N914 

Vf(1) 

lF=10mA 

- 

0.75 

1.0 


1N914A 

Vf(2) 

lF=20mA 

- 

0.79 

1.0 


1N914B 

Vf(3) 

lF=5mA 

0.62 

0.67 

0.72 


Vf(4) 

lF=100mA, t=10ms 

- 

0.9 

1.0 


Reverse Current 

lR(l) 

Vr=20V 

- 

- 

25 


IR(2) 

Vr= 20V, Ta=150°C 

- 

- 

50 


IR(3) 

Vr=75V 


- 

5 


Total Capacitance 

Ct 

Vr= 0, f=lMHz 


0.9 

4.0 


Reverse Recovery Time 

trr 

lF=10mA, Vr=6V 

RL=100a, Irr=lmA 

- 

2.0 
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NORMALISED TO 25 "C TOTAL CAPACITANCE Ct^ (pP) FORWARD CURRENT Ip rmA) 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TYPICAL CHAR 


ii^ni 


11111111 


1^1 


MAXIMUM TRANSIENT 


THERMAL RESISTANCE 


MOUNTING ON 1.6inin GLASS EPOXY 


MOUNTING HOLE SPACINO=12.5mm 


■III 

III 

llllil III! 

■III 

II! iiiliii 

■III 

III 
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II!! 
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■III 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

iN916, 1N916A, 1N916B 

SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance : Cx=2pF (Max.) 

. Fast Reverse Recovery Time : tj-r^^ns (Max.) 

. Hermetically Sealded Miniature Glass Package. 


Unit in mm 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Maximum (peak) Reverse Voltage 

Vrm 

100 

V 

Reverse Voltage 

Vr 

75 

V 

Maximum (Peak) Forward Current 

IFM 

450 

mA 

Average Forward Current 

lo 

150 

mA 

Surge Current (1/^s) 

IfSM 

2 

A 

Power Dissipation 

p 

500 

mW 

Junction Temperature 

T.1 

200 

“C 

Storage Temperature Range 

Tstg 

-65 --200 

°c 


CATHODE MARK 


^Q5 


JEDEC 

D0-3v^ 

EIA J 

SC-40 

TOSHIBA 

1-2A1A 

Weight : 0.14g 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

... 

MIN. 

TYP. 

MAX. 

UNIT 


1N916 

Vf(1) 

lF=10mA 

- 

0.75 

1.0 

V 

Forward Voltage 

1N916A 

Vf(2) 

lF=20mA 

- 

0.79 

1.0 

V 

1N916B 

VF(3) 

lF=5mA 

0.63 

0.68 

0.73 

V 


Vf(4) 

lF=30mA 

- 

0.81 

1.0 

V 



IR(1) 

Vr=20V 

- 

- 

25 

nA 

Reverse Current 


lR(2) 

Vr= 20V, Ta=150°C 

- 

- 

50 

fik 



IR(3) 

Vr=75V 

_ 1 

- 

5 

Mk 

Total Capacitance 

Ct 

Vr= 0, f=lMHz 

- 

0.9 

2.0 

pF 

Reverse Recovery Time 

trr 

lF=10mA, Vr=6V 

RL=100n, Irr=lmA 

- 

2 
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NORMALIZED TO 25 ”C TOTAL CAPACITANCE C^ (pP) FORWARD CURRENT Ip (mA) 





TOSHiBA CORPORATION 


















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1 N 4 1 4 8 

SILICON EPITAXIAL PLANAR TYPE 


Unit in mm 


HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vf= 1.2V (Max.) 

. Small Total Capacitance : CT=3pF (Max.) 

. Fast Reverse Recovery Time : trr~Ans (Max.) 

. Hermetically Sealded Miniature Glass Package. 

MAXIMUM RATINGS (Ta=25°C) 

H 

00.5 


^ : 

a 

a 

1 o 

.._ 

X 

0> 

CATHODE MARK / 



lx 

2 

w 

— 




CHARACTERISTIC 

SYMBOL 

RATING 




o 

ccS 

1 

Maximum (Peak) 

Reverse Voltage 

Vrm 

100 


00.5 1 

Reverse Voltage 

Vr 

75 

V 

Maximum (Peak) 

Forward Current 

ifm 

500 


1 JEDEC DO-35 

Average Forward Current 

lo 

200 



Surge Current (1 sec) 

l^FSM 

700 


1 TOSHIBA 1-2A1A 

Power Dissipation 

P 

500 

mW 

Weight : 0.14g 

Junction Temperature 

T.i 

175 

°C 

Storage Temperature Range 

__ 

-65-175 

°c 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 

'^Fd) 

lF=10mA 

- 

0.75 

1.0 

B 

Vf(2) 

lF=100mA 

- 

0.95 

1.2 

B 

Reverse Current 

IR(1) 

Vr=20V 

- 

- 

25 


IR(2) 

Vr=75V 

- 

- 

0.1 


Total Capacitance 

Ct 

Vr=0, f=IMHz 

- 

1.5 

3.0 

IQI 

Reverse Recovery Time 

trr 

Vi>=6V, lF=10mA 

Rl-IOOQ (Fig.) 


2.0 

4.0 

ns 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 
































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1 N 4 1 4 9 

SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vf= 1.2V (Max.) 

. Small Total Capacitance : Cx=2pF (Max.) 

. Fast Reverse Recovery Time : trr=Ans (Max.) 

. Hermetically Sealded Miniature Glass Package. 


Unit in mm 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Maximum (Peak) Reverse Voltage 

VrM 

100 

V 

Reverse Voltage 

vr 

75 

V 

Maximum (Peak) Forward Current 

IfM 

450 

mA 

Average Forward Current 

lo 

150 

mA 

Surge Current (1/ts) 

IpSM 

2 

A 

Power Dissipation 

P 

500 

mW 

Junction Temperature 

Tj 

200 

°C 

Storage Temperature Range 

Tstg 

-65-200 

°C 


CATHODE MARK / t 


^ 0.5 


JEDEC 

DO-35 

EIA J 

SC-40 


TOSHIBA 


Weight : 0.14g 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 

Vf(1) 

lF=10mA 

- 

0.75 

1.0 

V 

Vf(2) 

lF=100mA, t=10ms 

- 

0.95 

1.2 

V 

Reverse Current 

lR(l) 

Vr=20V 

- 

- 

25 

nA 

IR(2) 

Vr= 20V, Ta=150°C 

- 

- 

50 


IR(3) 

Vr=75V 

- 

- 

5 

mk 

Total Capacitance 

Ct 

Vr= 0, f=lMHz 

- 

0.9 

2.0 

pF 

Reverse Recovery Time 

trr 

Vr= 6V, lF=10mA 

RL=100a, Ij:r=lmA 

- 

2.0 

4.0 

ns 
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NORMALIZED TO 25 “C TOTAL CAPACITANCE Ct (pP) FORWARD CURRENT Ip (mA) 





























































































TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA DIODE 

1N4150 

SILICON EPITAXIAL PLANAR 


TENTATIVE 

COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 


Unit In mm 


MAXIMUM RATINGS (Ta-25**C) 


CHARACTERISTIC 


Maximum (Peak) Reverse Voltage 


Reverse Voltage 


Maximum (Peak) Forward Current 


Average Forward Current 


Surge Current (1 ^s) 


Power Dissipation 


Junction Temperature 


Storage Temperature Range 


ELECTRICAL CHARACTERISTICS (Ta- 



SYMBOL 


Vrm 


RATING UNIT 


75 



JEDEC 


EIA J 


TOSHIBA 


Weight : O.lAg 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


Vf(1) 

lF"lmA 


Vf{2) 

If-lOmA 

Forward Voltage 

Vf{3) 

lF-50inA 


Vf(4) 

iF-lOOmA 


Vf(5) 

lF“200mA 

Breakdown Voltage 

vbr 

Ir-IOOM 

Reverse Current 

1R(1) 

VR-50V 


lR(2) 

Vr- 50V, Xa-150*C 

Total Capacitance 

Ct 

Vr-O, f-lMHz 


trr(l) 

IF*Ir* 10 ^ 200mA 

Irr*0»T TF 

Reverse Recovery Time 

trr(2) 

lF-lR-200‘-400inA 

Irr-0.1 If 


trt(3) 

Ip^lOmA, Ir^IidA 

Irr“U. ImA 


MIN. TYP. MAX. UNIT 


0.54 0.58 0.62 


0.66 0.70 0.74 


0.76 0.81 0.86 


0.87 


0.87 0.94 1.00 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1N4151, 1N4152, 1N4153 

SILICON EPITAXIAL PLANAR 


TENTATIVE Unit In mm 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 





'i 

HTr,H VOI TARF- 111 TRA HTRH SPEED SWITCHING APPLICATIONS. 




3 

MAXIMUM RATINGS (Ta*25*C) 






9 

o 

V) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 1 


I 



Maximum (Peak) 

1NA151/3 

— 

75 

m 


■ 

■ 



Reverse Voltage 


B3SI 

40 

■■ 


1 

1 

X 

9 


Reverse Voltage 


mm 

50 

■1 

CATHODE MARK 

1 

1 

N 


1N4152 

Vr 

30 

mm 

i 

1 



Maximum (Peak) Forward Current 

Ifm 

450 

mA 


1 

* 


Average Forward Current 

lo 

150 

mA 


m 

9 

o 


Surge Current (1 us) 


2 

A 


1 

a 


Power Dissipation 

p 

500 

mW 

JEDEC 

■ 

m 

m 

i 

-3 5 









Junction Temperature 


-If_ 

200 

“C 

1 EIAJ 

ST 

-40 

Storage Temperature Range 

Tstg 

-65^200 

mm\ 


L-2A1A 


Weight ; 0.14g 

ELECTRICAL CHARACTERISTICS (Ta-25*C) 


1 CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

IQ3I 

TYP. 

MAX. 

UNIT 

Breakdown Voltage 

1N4151/3 

Vbr(1) 

Ir-5M 

mm 

- 

- 

V 

1N4152 

VbR(2) 

lR*5/iA 

|||[Q^ 

- 

- 

mm 

Forward Voltage 

1N4152/3 

vf(i) 

IF*100;iA 

0.49 

0.52 

0.55 

V 

Vf(2) 

lF*250/iA 

0.53 

0.56 

OBI 

mm 

''f(3) 

lF“LnA 

0.59 

0.63 

[sa 


Vf(4) 

lF-2mA 

0.62 

0.66 

0.70 

mm 

Vf(5) 

lF*10mA 

0.70 

0.76 

0.81 

V 

Vf(6) 

Ip*20mA 

0.74 

0.81 

0.88 

V 

1N4151 

VfI?) 

lF"50inA 

- 

- 

1.00 

mm 

Reverse Current 

1N4152 

IR(1) 

Vr-30V 

- 

- 

50 

miQiiiiii 

IR(2) 

Vr- 30V, Ta-150*C 

- 

- 

50 

uk 

1N4151/3 

Ir(3) 

VR-50V 

- 

- 

50 

nA 

IR(4) 

Vr» 50V, Ta-150’“C 

- 

- 

50 

iQmi 

Total Capacitance 

Ct 

Vr-O, f-lMHz 

- 

- 

2 

m 

Reverse Recovery Time 

trr(l) 

lF"lR*10mA, Irr^l-inA 

- 

- 

4 

ns 

trr(2) 

If-IOtoA, VR-6V,Irr-lmA 

- 

- 

2 

ns 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1 N4 1 5 4 

SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance : Cx=ApF (Max.) 

. Fast Reverse Recovery Time : ti;r=2ns(Max.) 

. Hermetically Sealded Miniature Glass Package. 


MAXIMUM RATINGS (Ta=25°C) 


Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Maximum (peak) Reverse Voltage 

Vrm 

35 

V 

Reverse Voltage 

Vr 

25 

V 

Maximum (Peak) Forward Current 

IpM 

450 

mA 

Average Forward Current 

lo 

150 

mA 

Surge Current (1 /^s) 

IpSM 

2 

A 

Power Dissipation 

P 

500 

mW 

Junction Temperature 

Tj 

200 

°C 

Storage Temperature Range 


-65- 200 

°C 


CATHODE MARK 


^2^05 


Weight : 0.14g 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 

Vf(1) 

lF=30mA 

- 


1.0 

V 

Vf(2) 

lF=100mA 

- 


1.2 

V 

Reverse Current 

lR(l) 

Vr=25V 

- 

- 

100 

nA 

IR(2) 

Vr= 25V, Ta=150°C 

- 

- 

100 

//A 

Total Capacitance 

Ct 

Vr= 0, f=lMHz 

- 


4.0 

pF 

Reverse Recovery Time 

trr 

Vr= 6V, lF=10mA 

RL=100n 

- 


2.0 

ns 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1N4446,1N4447,1N4448,1N4449 

SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 


Unit in mm 





. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance : Ct=^PF (Max.) 

. Fast Reverse Recovery Time ; trr“Ans (Max.) 

. Hermetically Sealded Miniature Glass Package 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Maximum (Peak) Reverse Voltage 

Vrm 

100 

V 

Reverse Voltage 

Vr 

75 

V 

Maximum (Peak) Forward Current 

Ifm 

450 

mA 

Average Forward Current 

lo 

150 

mA 

Surge Current (1>ms) 

Xfsm 

2 

A 

Power Dissipation 

p 

500 

mW 

Junction Temperature 

Tj 

200 

°C 

Storage Temperature Range 

Tstg 

-65-200 

°C 


CATHODE MARK / *L 


00.5 


JEDEC 

EIA J _ 

TOSH I BA _ 

Weight : 0.14g 


s 

o 

cc5 

W 


X 




w 


S 

o 

cd 

w 


DO-35 

SC-40 

1-2A1A 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 

1N4446/7 

vf(1) 

lF=20mA 

- 

0.79 

1.0 

V 

1N4448 

Vf(2) 

lF=5mA 

0.62 

0.67 

0.72 


'^fO) 

Ip=100mA, t=10ms 

- 

0.9 

1.0 


1N4449 

Vf(4) 

Ip=5mA 

0.63 

0.68 

0.73 


Vf(5) 

lF=30mA 

- 

0.8 

1.0 


Reverse Current 

lR(l) 

Vr=20V 

- 

- 

25 


lR(2) 

Vr= 20V, Ta=150°C 

- 

- 

50 


IR(3) 

Vr=75V 

- 

- 

5 


Total Capacitance 

1N4446/8 

CT(1) 

Vr= 0, f=lMHz 

- 

0.9 

4.0 


1N4447/9 

Ct(2) 

Vr= 0, f=lMHz 

- 

.0.9 

2.0 


Reverse Recovery Time 

trr 

lF=10inA, Vr=6V, 

Rl=10041, 

- 

2 
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NORMALIZED TO 25 ”C TOTAL CAPACITANCE Ct (pP) FORWARD CURRENT Ip (mA) 


TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TYPICAL CHAR 


laiRaai 




IBB!! 


ml 


iin 


mill 

mm 


IINI 


i!ll| 


1 

lUM TRANSIENT 

LAL RESISTANC 

TINS ON 1.6mm 

TINO HOLE SP^ 



■n 


Hi 



Hi! 

Hill 



111 



« 

iniiiii 



HI 

II 


Him 

Hill 

Hi 


Hi 

11 

1 

Hi 

IHIIII 

Hi 


iSliii 

ii 


Hi 

Hill 

Hi 


Hi 

■1 


Hi 

Hill 


WIDTH t (sec) 
























































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

1N4606 

SILICON EPITAXIAL PLANAR 


TENTATIVE Unit in mm 



Weight : O.lAg 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Breakdown Voltage 

vbr 

Ir=100^A 

85 

- 

- 

V 

Forward Voltage 

. 

Vf(1) 

Ip=100/^A 

0.54 

0.60 

0.66 

V 

Vf(2) 

Ip=lmA 

0.65 

0.71 

0.77 

V 

Vf(3) 

Ip=10mA 

0.74 

0.80 

0.86 

V 

Vf(4) 

Ip=100mA 

0.79 

0.86 

0.92 

■D 

VF(5) 

Ip*200[nA 

0.86 

0.93 

1.00 

■1 

VF(6) 

Ip=250mA 

- 

- 

1.10 

■1 

Reverse Current 

IR(1) 

Vr-=50V 

- 

- 

IQQI 


Ir(2) 

Vr* 50V, Ta-lOO^C 

- 

- 

MM 

mi 

lR(3) 

Vr«=70V 

- 

- 



Total Capacitance 

Ct 

Vr= 0, f = LMHz 

- 

- 

2.5 

PF 

Reverse Recovery Time 

trr(l) 


- 

- 

6 

ns 

trr(2) 


a 

■ 

■ 


trr(3) 

1F”IR“200~ 4 OO 111 A 
Irr“0.1lF 

- 

- 

6 

ns 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA RECTIFIER 
1N4001 -- 1N4007 
SILICON DIFFUSED TYPE 


GENERAL PURPOSE RECTIFIER APPLICATIONS. 


Unit in mm 


FEATURES: 

. Average Forward Carrenc : Ip(AV)=TA 
. Repetitive Peak Reverse Voltage : Vr>i= 50 '•iOOOV 
. Small Epoxy Molded Package 
. Insulated Case 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


1N4001 


50 



1N4002 


100 


Peak Reverse Voltage 
(Tj up to 175^0 

1N4003 


200 


1N4004 

vrm 

400 

V 

1N4005 


600 



1N4006 


800 



1N4007 


1000 



1N4001 


100 





200 


Non-Repetitive Peak 
Reverse Voltage 

1N4003 


300 


1N4004 

Vrsm 

500 

V 


1N4005 


750 



1N4006 


1000 



1N4007 


1200 


Average Forward Current 

IF(AV) 

1 

A 

Peak Surge Current 
Non-Repetitive 

Tsurge 

33(60H2) 

A 

Storage Temperature 

Tstg 

-65--175 

“C 


CATHODE MARK 



0a7 5 ||j 


JSDEG DO-4 

El AJ 

TOSHIBA _ 3-3 

Weight : 0.3g 


Cj| 

-HI 

o 

irf 


X 


<o 


1 


DlA 


ELECTRICAL CHARACTERISTICS (Ta-25®C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Peak Forward Voltage 

Vp 

if=*i.oa 

- 

1.1 

V 

Repetitive Peak Reverse 

Current 

tr 

VRM^Rated 

- 


/iA 


Note 1. Soldering : 5mm is the rainimum to be kept between case and soldering part. 

2. Lead Bending ; 5mm is the minimum to be kept between case and lead bending point. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


I p — Vp 



INSTANTANEOUS FORWARD VOLTAOS l/p (V) 


AVERAGE FORWARD CURRENT 
CHARACTERISTICS 



5 


1N4001 - 1N4007 


SURGE CURRENT CHARACTERISTICS 


MAXIMUM ALLOWABLE NON-REPETITIVE 

SURGE CURRENT AT 5 0’C JUNCTION 
TEMPERATURE 





1 

1 





■ 










1 

1 





■ 










1 

1 





■ 







— 



wmm 

mwm 




— 

■ 

!■ 







— 



■ 

1 

■ 

1 




— 

i 





1 





1 

1 





■ 







1 3 10 30 100 

NUMBER OF CYCLES AT 60Hz SINE HALF WAVE 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA RECTIFIER 
1N4001A - 1N4007A 
SILICON DIFFUSED TYPE 



TENTATIVE 

GENERAL PURPOSE RECTIFIER APPLICATIONS 

TOSHIBA RECTIFIER 1N4001A series are designed for 
automatic Insertion. (Suffix *'A" means aut-lnsertlon 
type.) Their leads dla Is <|)0.6mm and they are obtained 
in radial or axial taping form. 

FEATURES: 

. Average Forward Current : Ip’(AV)='l • OA 
. Repetitive Peak Reverse Voltage : Vr>i= 50 —lOOOV 
. Plastic Mold Type. 


MAXIMUM RATINGS 


CHARACTERISTIC 


1N4001A 

1N4002A 

1 IT 1N4003A 

Peak Reverse Voltage _ 

(Tj up to 175‘’C) 1N4004A 

1N4005A 

1N4006A 

1N4007A 


Unit in mm 



Average Forward Current 
(See Note 1) 

Peak Surge Current 


If(AV) 


Storage Temperature Tstj 

Junction Temperature Tj 

ELECTRICAL CHARACTERISTICS (Ta=25‘‘C) 


30(50H2) 

33.(60Hz) 

-40-175 

-40-175 



JEDEC 

EIAJ _ 

TOSHIBA 


Weight : 0.225g 



' CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Peak Forward Voltage 


iFir'T. oa 

Repetitive Peak Reverse 

Current 


Vrm=R ated 


MIN. MAX. UNIT 



Note 1 : Resistive or inductive load, 50Hz single phase half wave. Lead wire length 
10mmX 5 X5mm2 solder land, Ta=55°C 


The information contained herein is presented only as a guide for the applications of our 
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2.65±a2 





















i 

__SEMICONDUCTOR 

TOSHIBA 

1N4001A - 1N4007A 

TECHNICAL DATA 



ip - Ta MAX - If(AV) 



INSTANTANEOUS FORWARD VOLTAGE (v) AVERAGE FORWARD CURRENT If(av) (a) 


TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO AMBIENT) 



SUROE FORWARD CURRENT 
(NON-REPETITIVE) 



Pf(av) - If(av) 



average FORWARD CURRENT If(av) (a) 
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UMAX. 


Axial Lead Component Type 
(TPAl) ... Reel 
(TPA2) ... Winding 


60±Q5 



Radial Lead Component Type 
(TPBl) ... Reel 


&35±1.3 12.7±1 0±2 



UMAX 



















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 

(TENTATIVE) 


TOSHIBA RECTIFIER 
1N4002-B -- 1N4007-B 
SILICON DIFFUSED TYPE 


GENERAL PURPOSE RECTIFIER APPLICATIONS. 


FEATURES: 

• Average Forward Current : If(av)=1-0A 

• Repetitive Peak Reverse Voltage: Vj^j^j=100lOOOV 

• Plastic Mold Type. 


MAXIMUM RATINGS 


CHARACTERISTIC 

COLOR 

CODE 

SYMBOL 

RATING 

UNIT 

Repetitive 

Peak 

Reverse 

Voltage 

1N4002-B 

White 

Vrrm 

100 

V 

1N4004-B 

Blue 

400 

1N4005-B 

Yellow 

600 

1N4007-B 

Green 

1000 

Average Forx>rard Current 
(Ta=25‘’C) 

If(av) 

1.0 

A 

Peak Surge Current Non- 
Repetitive 

Isurge 

33(60Hz) 

A 

Junction Temperature 

Tj 

-65 A. 175 

°C 

Storage Temperature Range 

Tstg 

-65175 

°C 


Unit in mm 


■o. 



j aosG 
E I A J 
TOSHI3A 

Weight: 0.137g 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Peak Fon/ard Voltage 

VpM 


- 

1.1 

V 

Repetitive Peak Reverse 
Current 

^RRM 

VRRM=Rated 

- 

10 

liA 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA RECTIFIER 

1N5059,1N5060,1N5061,1N5062 

SILICON DIFFUSED TYPE 


(TENTATIVE) 


GENERAL PURPOSE RECTIFIER APPLICATIONS. 


FEATURES: 

• Average Forward Current : Ip^^Y^=1.0A 

• Repetitive Peak Reverse Voltage: Vj^pjvp200800V 

• Glass Passivated Rectifier. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 

Reverse Voltage 

1N5059 

^RRM 

200 

V 

1N5060 

400 

1N5061 

600 

1N5062 

800 

Average Forward Current 

Tf(av) 

1.0 

A 

Peak One Cycle Surge For- 
v/ard Current (Non-Repetitive) 

^FSM 

45(50Hz) 

A 

50 (60Hz) 

Junction Temperature 


-65^ 175 

°C 

Storage .Temperature Range 

^stg 

-65 A, 175 

°G 


Unit in mm 


1. ANODE 
CATHODE 



TOSHIBA 


Weight: 0.45g 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MX. 

UNIT 

Peak Forward Voltage 

VPM 

Ifm“1 .0A 

- 

1.0 

V 

Repetitive Peak Reverse 
Current 

^RRM 


- 

5.0 

uA 


Note 1. Soldering: 5ram is the minimum to be kept between case and soldering part. 

2. Lead Bending: 5mm is the minimum to be kept from the case when bend the 
lead wire. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


1N5059,1N5060,1N5061,1N5062 


(TENTATIVE) 


If — Vy 



INSTANTANEOUS FORW'ARD VOLTAGE rp (V) 




0 04 aa 1.2 1,6 

AVERAGE FORWARD CURRENT Ip(AV) (a) 


Ta MAX — Ip^AV) 



0 04 08 1.2 1.6 2.0 2.4 

AVERAGE FORWARD CURRENT If(aV) (A) 
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1N5059,1N5060.1N5061.1N5062 



SURaZ FCRTAHD 

(i;ON-RE?ZTITIVE) 



1 3 5 10 30 5 0 100 S:0 

N'JIQZH OF CYCLES AT 5QH= AND «0Hz 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


(TENTATIVE) 


TOSHIBA RECTIFIER 

1N5624,1N5625.1N5626.1N5627 

SILICON DIFFUSED TYPE 


GENERAL PURPOSE RECTIFIER APPLICATIONS. 


FEATURES: 

• Average Forward! Current ; If(^V)=3.0A 

• Repetitive Peak Reverse Voltage: Vfrm=2008;04>¥ 

• Glass Passivated Rectifier. 


MAXIMUM R/UINGS 


CHA. racteristic 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 

Reveirse Volf.age 

1N5624 

%RM: 

200 

V 

1N5625 

400 

1N5626 

I 600 

1N5627 

; 800 

Average Forward Current 

Tf'(AV0. 

li 3.0 

A 

Heak Ome Cycle Surge For¬ 
ward Current (Nonj-lepet i t ive ) 

IRSM 

lOQ (50Hz) 

A 

lim (60Hz) 

Jun c t llG n T emp e raflure 


r 0,175 

‘’C 

Storage Temperature Mange 


^ -6^5175 



Unit in mm* 



ELECTRICAL CHARACTeiSTICS (:Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

M\X. 

UNIT 

Peak Forward Voltage 

; VpM 

Tpi^pS .OA. 

- 

: 1.0 

V 

Repetitive Peak Reverse 
Current 

l^RRM 


- 

5.0 

pA 


Note 1. 

2 . 


Soldering: Sirim is the minimum to be. kept betx^7een case and soldering part. 

Lead Bending: 5mm is the minimum to be kept from the case when bend the 
lead wire. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


1N5624.1N5625.1N5626.1N5627 


(TENTATIVE) 





AVERAQE FORWARD CURRENT If(AV) (a) 


Ta MAX - 


If(AV) 



a6 1.2 l.a 2.4 iO 5.6 
AVERAGE FORWARD CURRENT If(aV) (A) 


SURGE FORWARD CURRENT 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA THYRISTOR 

C106A, C106B, C106D, C106M 

SILICON PLANAR TYPE 


LOW POWER SWITCHING AND CONTROL APPLICATIONS. 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vdrm j_ 
Repetitive Peak Reverse Voltage : Vrrm 


Unit in mm 


. Average On-State Current 
. Plastic Mold Type 


MAXIMUM RATINGS 


CHARACTERISTIC 


Repetitive Peak C106A 

Oii-State'Jolt^Se ci06B 

and Repetitive Peak - 

Reverse Voltage C106D 

Non-Repetitive Peak C106A 

Reverse Voltage 

(Non-Repetitive <5ms, - 

RGK=lkII> C106D 

Average On-State Current 
(Half Sine Waveform Tc=32°C) 

R.M.S On-State Current 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

I^t Limit Value (t=l~10ms) 

Peak Gate Power Dissipation 
Average Gate Power Dissipation 
Peak Forward Gate Voltage 
Peak Reverse Gate Voltage 
Peak Forward Gate Current 
Junction Temperature 
Storage Temperature Range 


: It(AV)=2.5A 


It(RMS) 
ITSM 

I^t 

PgM 

pg(av) 

vfgm 

vrgm 

IGM 

Tj 

Tstg 



RATING 


100 

200 

400 

600 

150 

300 

500 

720 


18.2(50Hz) 

20(60H2) 

1.6 

0.5 

0.1 

5 

-6 

200 

-40-110 

-40-150 



M 

t] 





a 




□ 



□ 


u 


1. CATHODE 

2. ANODE (HEAT SINK) 

3. GATE 

JEDEC _—_ 

EIAJ — 

TOSHIBA 13-lOAlA 


Weight : 1.5g 


Note: Should be used with gate 
resistance as follows. 



RQK=lkIl OR LESS 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 


C106A. C106B, C106D. C106M 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current and Repetitive Peak 
Reverse Current 

^DRM 

Irrm 

VdrM=Vrrm=R ated 

Tj=110°C, RGK=lka 

- 

10 

100 

Uk 

Peak On-State Voltage 

Vtm 

ITM=4A 

- 

1.8 

2.2 

V 

Gate Trigger Voltage 

vgt 

Vd= 6V, RL=100n 

0.4 

0.5 

0.8 

V 

RGK=lk^l 

Ta=-40°C 

0.5 

0.7 

1.0 

Gate Trigger Current 

Igt 

Vd= 6V, RL=ioon 



30 

200 

ma 

RGK=lkil 

Ta=-40‘’C 

_ 

75 

500 

Gate Non-Trigger Voltage 

vgd 

VD=Rated, RGK=lkil 

Tc=110°C 

0.2 

- 

- 

V 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

VDRM=Rated, RGK=lk^ 

Tc=110‘’C 

Exponential Rise 


15 

*10 

- 

V/(is 

Holding Current 

Ih 



0.3 

1.0 

3.0 

mA 

Vd=12V 

Ta=-40‘’C 

0.4 

2.0 

6.0 

Ta=110‘’C 

0.14 

0.6 

2.0 

Latching Current 

IL 

Vd=12V 


0.3 

1.5 

4.0 

mA 

RGK=lkli 

Ta=-40®C 

0.4 

3.0 

8.0 

Turn-Off Time 

tq 

di/dt<10A /fjs 
-di/dt<5A/ps 

IT=1A, f=60Hz 

VD=Rated, Vr^ 15V 
dv/dt=5V/jL/s, VRRM=Rated 
Ta=110‘’C, Gate Bias=0V 

lOon 

- 

40 

100 

MS 

Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

- 

10 

°c/w 


* C106M 
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MAXIMUM ALLOWABLE CASE ^ AVERAOE ON-STATE POWER INSTANTAN ON-STATE CURREIfT If (A) 

TEMPERATURE Tc MAX (“C) DISSIPATION (AV) (^) 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



t fji - y rp 



0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

INSTANTANEOUS ON-STATE VOLTAGE Vf (V) 


SURaE ON-STATE CURRENT 
(NON-REPETITIVE) 


fill 1 

IB 

Bllll 

IBB 

■B 1 

IB 

B 

Bl 

IBB 


1 H 

nil 

IB 

■I 

IB 

Bill 

IB 

■■ 

IIIBIBI 

IB 

■I 

MB 

BSIII 

IB 

■B 


B 

MBI 

IB 

■B 

MB 

BIBIIlIBB 


1 3 5 10 30 50 100 

NUMBER OP CYCLES 


I'T(AV) - It(AV) 
















a = 

= 180° 






/ 






4 

/ 




/ 






Z 

/ 




Z 













_j 

_1 



HALF SINE 
WAVEFORM 


/V 

0° | Q . | 180° 


CONDUCTION 

— ^-ANGLE 

0 1 2 3 4 5 6 

AVERAGE ON-STATE CURRENT It(aV) (a) 


TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 


a? 50 

^ O 30 


I 

SB 

IB 

II 


3 5 10 30 50 100 

TIME t (ms) 


300 500 1000 


Tc MAX — It(AV) 


HALF SINE 
WAVEFORM 

Pv 

0°| | 180° 

CONDUCTION 

ANGLE 


I. 

0 1 2 3 4 5 6 

AVERAGE ON-STATE CURRENT It(AV) (a) 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

T2323B, T2323D. T2323M 

SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS. 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vdrm= 200-600V 
. R.M.S On-State Current : It(RMS)“2.5A 

. 4 Trigger Mode Guarantee 
. High Commutating (dv/dt) 

. High Sensitivity Type 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 
Off-State Voltage 

T2323B 

Vdrm 

200 

V 

T2323D 

400 

T2323M 

600 

R.M.S On-State Current 
(Full Sine Waveform Tc=65°C) 

It(rms) 

2.5 

A 

Peak One Cycle Surge On-State 
Current (Non-RSpetitive) 

ITSM 

23.5(50Hz) 

A 

25(60Hz) 

l2t Limit Value (t=l~20ms) 

I2t 

3.4 

a2s 

Peak Gate Power Dissipation 

Pgm 

10 

W 

Average Gate Power Dissipation 

pg(av) 

O.I 

w 

Peak Gate Voltage 

VgM 

10 

V 

Peak Gate Current 

TgM 

I 

A 

Junction Temperature 

Tj 

-40~I00 

"c 

Storage Temperature Range 

Tstg 

-40-150 

“c 


Unit in mm 


iao±0.5 03.2±o.l 



1 . Ti 

2. Tg (HEAT SINK) 
G. GATE 


JEDEC 

- 

El A J 

- 

TOSHIBA 

13-1OAlB 


Weight : 1.5g 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T2323B, T2323D, T2323M 


ELECTRICAL CHARACTERISTICS (Ta=25‘’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated Vdrm. Tj-lOO'C 

- 

0.75 

mA 

Gate Trigger Voltage 

I 

Vgt 

Vd=12V 

Rl=30X1 

T2(+), Gate(+) 

- 

2.2 

V 

IL 

T2(+), Gate(-) 

- 

2.2 

m 

T2(-), Gate(-) 

- 

2.2 

W 

T2(-), Gate(+) 

- 

2.2 

Gate Trigger Current 

I 

IGT 

T2(+), Gate(+) 

- 

25 

mA 

H 

T2(+), Gate(-) 

- 

40 

m 

T2(-), Gate(-) 

- 

25 

]V 

T2(-), Gate(+) 

- 

40 

Peak On-State Voltage 

VtM 

ItM'IUA. 

- 

2.6 

V 

Gate Non-Trigger Voltage 

vgd 

VD=Rated Tc=100°C 

0.15 

- 

V 

Holding Current 

Ih 

Vp=12V, Gate Open 

- 

30 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

Vj)=Rated Vpjy^, Tc=100°C 
Exponential Rise 

10 

- 


Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

VD=Rated Vjjg^, Tc=90°C 
Tj=100°C, (di/dt)c=-1.33A/ms 

1 

- 


Gate Controlled Turn-on Time 

tgt 

V])=Rated Vx)rmj iT=10A(Peak) 

lGT=60mA, tr=0.1jLis, Tc=25°C 

- 

2.5 


Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

8 


Thermal Resistance 

Rth(j-a) 

Junction to Ambient 

- 

80 










AVERAGE ON-STATE POWER DISSIPATION INSTANTANEOUS ON-STATE CURRENT 

I’t(AV) (W) Vqt(Tc)/Vqt ( Tc = 25°C) (A) 


TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 
















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


T2323B, T2323D, T2323M 






















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA THYRISTOR 

C122A, C122B, C122D. C122M 

SILICON DIFFUSED TYPE 


MEDIUM POWER CONTROL APPLICATIONS. 


Unit in mm 


FEATURES: 

. Repetitive Peak Off-State Voltage : VdRM | =ioo~600V 
Repetitive Peak Reverse Voltage : Vrrm 
. Average On-State Current : It(AV)=5.1A 

. JEDEC TO-220AB Package 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 
Off-State Voltage 

C122A 


100 


C122B 

vdrm 

200 

V 

and Repetitive Peak 
Reverse Voltage 

C122D 

Vrrm 

400 

C122M 


600 


Non-Repetitive Peak 
Reverse Voltage 

C122A 


200 


C122B 

VrSM 

300 

V 

(Non-Repetitive <5ms, 
Tj=0~125°C) 

C122D 

500 

C122M 


720 


Average On-State Current 
(Half Sine Waveform Tc=77°C) 

It(AV) 

5.1 

A 

R.M.S On-State Current 

It(RMS) 

8 

A 

Peak One Cycle Surge On 

-State 

itsm 

82 (50Hz) 

A 

Current (Non-Repetitive) 

90 (60Hz) 


I^t Limit Value (t=l~10ms) 

I^t 

34 

A^s 

Peak Gate Power Dissipation 

pgm 

5 

W 

Average Gate Power Dissipation 

PG(AV) 

0.5 

W 

Peak Forward Gate Voltage 

VfGM 

10 

V 

Peak Reverse Gate Voltage 

VrGM 

-5 

V 

Peak Forward Gate Current 

IGM 

2.8 

A 

Junction Temperature 

Tj 

-40-100 

°C 

Storage Temperature Range 

Tstg 

-40-125 

°C 


laSMAX 0Z.6±O.Z 








CO 

Lri 

_ 

1.5 MAX 

uJ 


0.7 6 1 

11 




l=±=iitsAi^Aiiia. 

^^1 -2 -3 




1. CATHODE 

2. ANODE (HEAT SINK) 

3. GATE 


JEDEC T0-220AB 

EIAJ SC-46 

TOSHIBA 13-lOBlA 


Weight : 2g 


The information contained herein is presented only as a guide for the applications of our 

EGD-C122A-1 

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


C122A, C122B. C122D, C122M 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current and Repetitive 

Peak Reverse Current 

Tdrm 

IRRM 

VDRM=VRRM=Rated 

Tj=100®C 

- 

- 

0.5 

mA 

Peak On-State Voltage 

Vtm 

ITM"=16A 

- 

-* 

1.83 

V 

Gate Trigger Voltage 

Vgt 

Vd=6V 


- 

- 

1.5 

V 

RL=45a 

Ta=-40‘’C 

- 

- 

2.0 


Gate Trigger Current 

IGT 

Vd»6V 


- 

- 

25 

mA 

Rl=450 

Ta=-40°C 

- 

- 

40 

Gate Non-Trigger Voltage 

Vgd 

VD=Rated x 2/3, 

Tc=100°C 

0.2 

- 

- 

V 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

VDRM=Rated, Tc=100®C 
Exponential Rise 

30 

- 

- 

V/ms 

Holding Current 

IH 

Vd=24V 


- 

- 

30 

mA 

Ta=-40°C 

- 

- 

60 

Latching Current 

II 

Vd=24V 


- 

- 

60 

mA 

Vgk= 15V, lOOO 

Ta=-40°C 

- 

- 

120 

Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

- 

1.8 

°c/w 
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MAXIMUM ALLOWABLE CASE AVERAGE ON-STATE POWER INSTANTANEOUS ON-STATE CURRENT 

TEMPERATURE Tc MAX CC) DISSIPATION ?t(AV) (^) t-j. (a) 


TOSHIBA 


SEMICONDUCTOR 


C122A. C122B. C1220. C122M 


TECHNICAL DATA 



0.4 08 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 

INSTANTANEOUS ON-STATE VOLTAGE (V) 



average ON-STATE CURRENT It(aV) (a) 


Tc MAX — It(AV) 



“1 







HALF SINE 
WAVEFORM 






_ 








L 



0^ 

.qf.|i8o'> 


s 



'S 





1 





_ 

L 



CONDUCTION 

ANGLE 

II 

60' 

JO' 


120 

[ 180° 



























































0 2 4 6 8 10 12 

AVERAGE ON-STATE CURRENT It(AV) (a) 



AVERAGE ON-STATE CURRENT , It(av) (a) 



201_I_L_U_U_I_I-LL_I-^-1-1-L_ 

0 2 4 6 8 10 12 


AVERAGE ON-STATE CURRENT It(aV) (a) 



NUMBER OP CYCLES 
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TRANSIENT THERMAL IMPEDANCE 
’^th(o-c) (C/W) 


TOSHIBA 


SEMICONDUCTOR 


C122A. C122B, C122D. C122M 


TECHNICAL DATA 


TRANSIENT THERMAL IMPEDANCE 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA THYRISTOR 

C203Y,C203YY,C203A.C203B.C203C.C203D 

SILICON PLANAR TYPE 


LOW POWER SWITCHING AND CONTROL APPLICATIONS. 


Unit in mm 


FEATURES: 

. Repetitive Peak Off-State Voltage : j 3o~400V 

Repetitive Peak Reverse Voltage : Vrrm 
. Average On-State Current : lT(AV)'=500mA 

. JEDEC TO-92 Package 


MAXIMUM RATINGS 


-1 

CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 
Off-State Voltage 
and Repetitive Peak 
Reverse Voltage 

(rgk=itii) 

C203Y 

vdrm 

Vrrm 

30 

V 

C203YY 

60 

C203A 

100 

C203B 

200 

C203C 

300 

C203D 

400 

Non-Repetitive Peak 
Reverse Voltage 
(Non-Repetitive <5ms, 
Tj=0~125°C, RGK=lkn) 

C203Y 

Vrsm 

45 

V 

C203YY 

90 

C203A 

150 

C203B 

300 

C203C 

450 

C203D 

500 

Average On-State Current 
(Half Sine Waveform) 

it(av) 

500 

mA 

R.M.S On-State Current 

It(RMS) 

800 

mA 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

ITSM 

7 (50Hz) 

A 

8 (60Hz) 

l^t Limit Value (t=l~10ms) 

l^t 

0.25 

A^s 

Peak Gate Power Dissipation 

PGM 

1 

W 

Average Gate Power Dissipation 

PG(AV) 

0.01 

W 

Peak Forward Gate Voltage 

Vfgm 

8 

V 

Peak Reverse Gate Voltage 

Vrgm 

-5 

V 

Peak Forward Gate Current 

IGM 

500 

mA 

Junction Temperature 

Tj 

-65-125 

'^C 

Storage Temperature Range 

Tstg 

-65-150 

°C 



Weight : 0.2g 


Note: Should be used with gate 
resistance as follows. 


Q ANODE 




GATE RQK=lkn OR LESS 


6 CATHODE 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


C203Y.C203YY.C203A.C203B.C203C,C203D 


TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25”C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 





Repetitive Peak Off-State 
Current and Repetitive Peak 
Reverse Current 

tdrm 

Irrm 

VDRM=VRRM=Rated 

RGK=lka, Tj-125°C 





Peak On-State Voltage 

Vtm 

Itm=ia 





Gate Trigger Voltage 

Vgt 

Vd=6V 


- 

- 


V 

RL=iooa 

Ta—eS^C 

- 

- 

1.0 


Gate Trigger Current 

Igt 

Vd=6V 


- 

- 


D 

RL=100a 

Ta=-65°C 


- 


Gate Non-Trigger Voltage 

Vgd 

VD=Rated, RGK= 

Ta=125°C 

Ikli 


D 


1 

Holding Current 

IH 

Vd=12V 






RGK=lkn 

Ta=-65°C 

- 

- 


Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

- 



Rth(j-a) 

Junction to Ambient 

- 

- 
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MAXIMUM ALLOWABLE AMBIENT AVERA-O-E ON-STATE POWER INSTANTANEOUS ON-STATE CURRENT 

TEMPERATURE Ta MAX CC) DISSIPATION Pt(AV) W iT (a) 


TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


C203Y, C203YY , C203A, C203B,C203C,C203D 


SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA PROGRAMMABLE UNIJUNCTION TRANSISTOR 
2N6027. 2N6028 
SILICON PLANAR TYPE 


THYRISTOR-TRIGGER, RELAXATION OSCILLATOR, 
PULSER AND TIMMER APPLICATIONS. 


Unit in mrn 


FEATURES; 

. Programmable Item 
. Low Leakage Current 


. High Pulse Output Voltage 
• Low Peak Current 

: Ip=2uA(Max.) 2N6027 (RG=lMn) 
Ip=0.15yA(Max.)2N6028 (RG=lMn) 


MAXIMUM RATINGS 


RBB, >?• Iv and Ip 
lGAO*TOnA(Max.) 
IGks® 50nA(Max.) 
Vo= llV(Typ.) 


CHARACTERISTIC 

SYMBOL 

rating 


Gate-Cathode Forward Voltage 

Vgkf 

40 

V 

Gate-Cathode Reverse Voltage 

vgkr 

-5 

V 

Gate-Anode Reverse Voltage 

vgar 

40 

V 

Anode-Cathode Voltage 

Vak 

±40 

V 

DC Anode Current (Note 1) 

It 

150 

mA 

Repetitive Peak 
Forward Current 
(1% Duty Cycle) 

tw=100Ais 

itrm 

1 

■ 

tw=20L/s 

2 

Non-Repetitive Peak Forward 
Current (tw=10*Js) 

Itsm 

5 

g 

DC Gate Current (Note 1) 

IG 

±50 


Capacitive Discharge Energy 
(Note 2) 

E 

250 

m 

Power Dissipation (Note 1) 

p 

300 

iiQii 

Operating Temperature 

Topr 


B 

Junction Temperature 

Tj 

-50-100 

B 

Storage Temperature Range 

Tstg 

-55-150 

B 


02l1MAX 


5 


J. 




---1 

3 

1- AL'ODE 


2. gate 


3. CATHODE 

JEDEC 

TO-92 

EIAJ 

SC-43 

TOSHIBA 

13-5A1C 


Weight : 0.2g 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 


TOSHIBA 

TECHNICAL DATA 

2N6027. 2N6028 


ELECTRICAL CHARACTERISTICS (Ta=25‘*C) 


CHARACTERISTIC 

SYMBOL 

FIGURE No. 
and 

CONDITION 

2N6027 

2N6028 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Peak Current 
(VS=10V) 

RG=lMn 

Ip 

1,2,3 

- 

1.25 

2 

- 

0.08 

0.15 

dA 

RG=10kn 

- 

4 

5 

- 

0.7 

1.0 

offset Voltage 
(Vs=10V) 

RG=lMn 

Vx 

1,2,3 

0.2 

0.7 

1.6 

0.2 

0.5 

0.6 

V 

RG=10kn 

0.2 

0.35 

0.6 

0.2 

0.35 

0.6 

Valley Current 

RG=lMa 

Iv 

1,2,3 

- 

18 

50 

- 

18 

25 

hA 

RG=10kn 

70 

270 

- 

25 

270 

- 

Gate-Anode Leakage 

Current 

IGAO 

4, Vs=40V 

- 

1.0 

10 

- 

1.0 

10 

nA 

Gate-Cathode Leakage 
Current 

IGKS 

5, Vs=40V 


5.0 

50 

- 

5.0 

50 

nA 

Forward Voltage 

VF 

lF=50mA 

- 

0.8 

1.5 

- 

0.8 

1.5 

V 

Pulse Output Voltage 

Vo 

6,7 

6 

11 

- 

6 

11 

- 

V 

- { 

Pulse Voltage Rise Time 

tr 

6,7 

_ 

40 

80 

- 

40 

80 

1 

ns j 


Note 1 : Derate linearly current and powers 1%/®C above 25°C. 

2 : E=0.5*CV2 capacitor discharge energy limiting resistor and repetition. 



Rl • Ro 



Fig.l PROGRAMMABLE 
UJT WITH 

PROGRAM RESISTORS 
Rl AND R2 


Fig.2 EQIVALENT TEST CIRCUIT 
FOR FIGURE 1 USED FOR 
ELECTRICAL CHARACTERISTIC 
TESTING 



V-I ELECTRICAL 
CHARACTERISTICS 


Fig. 4 

IGAO 


20V 



Iqao 


G 

M 
o; 

IqKS « 



3 

n_ 


n. - 



1 



_I 

1 

_3 

L- 


Fig.5 Fig.6 

TEST CIRCUIT IGKS TEST CIRCUIT Vq AND tr 

TEST CIRCUIT 



Fig. 7 

WAVEFORM OF Vq AND tr 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 

































































TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 
2N6346A, 2N6347A, 2N6348A 
SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vdrm=200~600V 
. R.M.S On-State Current : It(RMS)=12A 

. 4 Trigger Mode Guarantee 
. High Commutating (dv/dt) 


Unit in mm 
10.5MAX , 05.6±O.2 


+025 

0.76-015 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

U 

2N6346A 


200 


Repetitive Peak 

Volt«gP. 2N6347A 

vdrm 

400 


2N6348A 


600 


R.M.S On-State Current 
(Full Sine Waveform Tc=80°C) 

It(rms) 

12 


Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

Itsm 

113(50Hz) 

120(60Hz) 


l2t Limit Value (t=l~10ms) 

I2t 

64 


Peak Gate Power Dissipation 

PGM 

20 


Average Gate Dissipation 

Pg(AV) 

0.5 


Peak Gate Voltage 

Vgm 

10 


Peak Gate Current 

igm 

2 


Junction Temperature 

Tj 

-40-125 


Storage Temperature Range 

Tstg 

-40-150 



1.6 MIN I II I 1,6 MIN 
2.54±025 ^ 2.54+025 



1. T1 

2. T2 (HEAT SINK) 

3. GATE 

JEDEG T0-220AB 

EIAJ 

TOSHIBA 13-lOElA 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


2N6346A, 2N6347A, 2N6348A 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

— 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Tdrm 

VDRM=Rated Vdrm, Tj=110°C 

- 

2 

mA 

Gate Trigger Voltage 

I 

Vgt 

Vd=12V 

RL=100n 

T2(+), Gate(+) 

- 

2 

V 

U 

T2(+), Gate(-) 

- 

2.5 

JK 

T2(-), Gate(-) 

- 

2 

W 

T2(-), Gate(+) 

- 

2.5 

Gate Trigger Current 

I 

Igt 

T2(+), Gate(+) 

- 

50 

mA 

JL 

T2(+), Gate(-) 

_ 

75 

m 

T2(-), Gate(-) 

_ 

50 

]V 

T2(-), Gate{-) 

_ 

75 

Peak On-State Voltage 

VtM 

ItM==17A 

- 

1.75 

V 

Gate Non-Trigger Voltage 

vgd 

VD=Rated VpRM, Tj=110°C 

0.2 

- 

V 

Holding Current 

Ih 

Vx)=12V, Gate open 

- 

40 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

Vo=Rated Vdr]^, Tc=100°G 

Exponential Rise 

100 

- 

V/ds 

Thermal Resistance 

Rth(j-c) 

Junction to Case, AC 

- 

2.0 

°C/W 

Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

Vj3=Rated Vp^^, Tc=80°C 

(di/dt)c=-6.5A/ms 

5 

- 

V/ns 

Turn-on Time 

^gt 

Vj)=Rated Vj)jy^, Itm= 17A 
lGT=170mA, tr=0.1jus 

- 

2 

^S 
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AVERAGE ON-STATE POWER DISSIPATION INSTANTANEOUS ON-STATE CURRENT 

Pt(AV) W Vot(ic)/Vot(Tc = 25-C) 




SURGE ON-STATE CURRENT 



NUMBER OP CYCLES AT 50Hz AND 60Hz 


Vqt(Tc)/Vqt(Tc=25C) -Tc (TYPICAL) 



CASE TEMPERATURE Tc (“C) 



CASE TEMPERATURE Tc (°C) 



R.M.S ON-STATE CURRENT It(RMS) (a) R.M.S ON-STATE CURRENT It(RMS) (a) 


TOSHIBA CORPORATION 




















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MEDIUM POWER CONTROL APPLICATIONS. 


TOSHIBA THYRISTOR 

2N6395, 2N6396. 2N6397. 2N6398 

SILICON DIFFUSED TYPE 

Unit in mm 

I laSMAX 0Z.6±O.2‘‘ 


FEATURES: 

. Repetitive Peak Off-State Voltage : V^rm j 
R epetitive Peak Reverse Voltage : Vrrm 
. Average On-State Current : Ix(AV)=7.6A 

. JEDEC TO-220AB Package 


MAXIMUM RATINGS 


CHARACTERISTIC 

Repetitive Peak 
Off-State Voltage 
and Repetitive Peak 
Reverse Voltage 


Non-Repetitive Peak 
Reverse Voltage 
(Non-Repetitive <5ms, 
Tj=0~125‘’C) 


2N6395 

2N6396 

2N6397 

2N6398 

2N6395 

2N6396 

2N6397 

2N6398 


Average On-State Current 
(Half Sine Waveform Tc=90°C) 

R.M.S On-State Current 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

I^t Limit Value (t=l~10ms) 
Peak Gate Power Dissipation 
Average Gate Power Dissipation 
Peak Forward Gate Voltage 
Peak Reverse Gate Voltage 
Peak Forward Gate Current 
Junction Temperature 
Storage Temperature Range 


Tt(RMS) 

itsm 

I^t 

PGM 

pg(av) 

Vfgm 

Vrgm 

IGM 

Tj 

Tstg 



RATING 

UNIT 

100 


200 

V 

400 


600 


150 


300 

V 

500 


720 


7.6 

A 

12 

A 

91 (^OHz) 

A 

100 (60Hz) 


72 

A^s 

20 

W 

0.5 

W 

10 

V 

-5 

V 

2 

A 

-40-125 

"C 

-40-150 

°C 




1. CATHODE 

2. ANODE (HEAT SINK) 

3. GATE 


JEDEC 

EIAJ 

TOSHIBA 


T0-220AB 
SC -46 
13-lOBlA 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


2N6395. 2N6396, 2N6397. 2N6398 


ELECTRICAL CHARACTERISTICS (Ta=25'’C) 

I--1-1-1-1-1-1-1 


CHARACTERISTIC 


SYMBOL 


TEST CONDITION 


UNIT 


















MAXIMUM ALLOWABLE CASE ^ AVERAGE ON-STATE POWER INSTANTANEOUS ON-STATE CURRENT 

TEMPERATURE Tc MAX (C) DISSIPATION PtTaV^ (w) ^T 



























TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



TRANSIENT THERMAL IMPEDANCE 
^th(;5-c) (C/W) 


2N6395. 2N6396. 2N6397. 2N6398 


TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 


1 

IIIIIIIIB 

llll! 

B 

lllllll 


5 

■■ Si ■ ■ ■ 11 

HMIIIiaHH 

B 

■laiai 

■■■ 


B 

SSSSSSi 


■1 


B 

■■■ 

BBJ 

b 



■IIIIIIIH 

■ 

III 

B 

■■iaiaiBiiii 

■lllllll 

■nil 

111 

III 

1 

1 

llll 

B 

B 

■■■ 

■■1 

ISiS SBS 

llll iv; 

s 

SB 

’z^mm 

■■■ 

B 

B 

MSB III 

m^i III 

B 


ill gjl 

■III 

s 

■IBHIIIII 

■■mill 

B8 

ilil 

li 

llll 

■ 

llllilll 


1 3 5 10 30 50 100 300 1000 

TIME t (me) 


EGD-2N6395-4 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MEDIUM POWER CONTROL APPLICATIONS. 

FEATURES: 

. Repetitive Peak Off-State Voltage 
Repetitive Peak Reverse Voltage 
. Average On-State Current 
. JEDEC TO-220AB Package 


TOSHIBA THYRISTOR 

2N6401, 2N6402. 2N6403, 2N6404 

SILICON DIFFUSED TYPE 

Unit in mm 


VdRM I =:ioo~600V 
Vrrm 

lT(AV)=10A 





t- $>< 

cd ^ 

_1___ 

CO 

iri 

Jl __ 

4 


MAXIMUM RATINGS 
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products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


EGD-2N6401-1 


TOSHIBA CORPORATION 


- 337 - 











TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


2N6401, 2N6402, 2N6403, 2N6404 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 
















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


2N6401. 2N6402. 2N6403. 2N6404 








































TOSHIBA 


SEMICONDUCTOR 


2N6401. 2N6402. 2N6403. 2N6404 


TECHNICAL DATA 


SURGE ON-STATE CURRENT 




TIME t (ms) 


EGD-2N6401-4 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 
MAC222A-4, MAC222A-6, MAC222A-8 
SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vdrm'= 200-600V 
. R.M.S On-State Current : It(RMS)“SA 

. 4 Trigger Mode Guarantee 
. High Commutating (dv/dt) 


Unit in mm 

2^3.6±0.2 


+ 0.2 5 
0.76 - 0.15 


MAXIMUM RATINGS 


1.6MIN 

2.54±0.25 


I 1.6 MIN 
2.54+0.25 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

MAC222A-4 


200 


Repetitive Peak vta/^oooa 

Off—State Voltage 

Vdrm 

400 

V 

MAC222A-8 


600 


R.M.S On-State Current 
(Full Sine Waveform Tc=90°C) 

It(rms) 

8 

A 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

Itsm 

73(50Hz) 

80(60Hz) 

A 

l2t Limit Value (t=l~10ms) 

l2t 

40 

a2s 

Peak Gate Power Dissipation 

pgm 

20 

W 

Average Gate Power Dissipation 

pg{av) 

0.5 

W 

Peak Gate Voltage 

VgM 

10 

V 

Peak Gate Current 

IGM 

2 

A 

Junction Temperature 

Tj 

-40-125 

“C 

Storage Temperature Range 

Tstg 

-40-150 

‘’C 


1. T1 

2. T2 (HEAT SINK) 

3. GATE 


JEDEC 

EIAJ 

TOSHIBA 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


MAC222A-4, MAC222A-6, MAC222A-8 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated Vdr^, Tj=125°C 

- 

2 

mA 

Gate Trigger Voltage 

I 

Vgt 

Vd=I2V 

RL=iooa 

T2(+), Gate(+) 

- 

2 

V 

IL 

T2(+), Gate(-) 

- 

2 

m 

T2(-), Gate(-) 

- 

2 

W 

T2(-), Gate(+) 

- 

2.5 

Gate Trigger Current 

I 

Tgt 

T2(+), Gate(+) 

- 

50 

mA 

IE 

T2(+), Gate(-) 

- 

50 

HI 

T2(-), Gate(-) 

- 

50 

IV 

T2(-), Gate(+) 

- 

75 

Peak On-State Voltage 

VtM 

itm=iia 

- 

1.55 

V 

Gate Non-Trigger Voltage 

Vgd 

VD=Rated Vdrm, Tj=125‘’C 

0.2 

- 

V 

Holding Current 

IH 

Vd= 12V, Gate open 

- 

40 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

Vj)=Rated Vdrm, Tc= 125°C 
Exponential Rise 

10 

2.2 

V/us 

Thermal Resistance 

Rth(.1-c) 

Junction to case, AC 

- 

2.2 

°c/w 

Critical Rate of Rise of 
Off-State Voltage at 
Commoutation 

(dv/dt)c 

VD=Rated Vdrm, Tc= 90°C 
(di/dt)c=-4.3A/ms 

5 

- 

V/jLiS 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


MAC222A-4, MAC222A-6, MAC222A-8 













TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

T2500B, T2500D, T2500M 

SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vpj^=200~600V 
. R.M.S On-State Current : It(RMS)=6A 

. 4 Tirgger Mode Guarantee 
. High Commutating (dv/dt) 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 
Off-State Voltage 

T2500B 

Vdrm 

200 

V 

T2500D 

400 

T2500M 

600 

R.M.S On-State Current 
(Full Sine Waveform Tc=80°C) 

IT(RMS) 

6 

A 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

Itsm 

50(50Hz) 

A 

60(60Hz) 

l2t Limit Value (t=l~10ms) 

I2t 

18 

a2s 

Peak Gate Power Dissipation 

PGM 

16 

W 

Average Gate Power Dissipation 

pg(av) 

0.2 

W 

Peak Gate Voltage 

VgM 

10 

V 

Peak Gate Current 

IGM 

4 

A 

Junction Temperature 

Tj 

-40-100 

®C 

Storage Temperature Range 

Tstg 

-40-150 

"C 


Unit in mm 





i 


1. T1 

2. T2 (HEAT SINK) 

3. GATE 


JEDEC 

TO -220AB 

El AJ 

- 

TOSHIBA 

13 - 1OEIA 


Weight : 1.8g 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


T2500B. T2500D. T2500M 


ELECTRICAL CHARACTERISTICS (Ta^as^C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Tdrm 

VDRM=Rated V])r^, Tj=100®C 

- 

2 

mA 

Gate Trigger Voltage 

I 

vgt 

Vd=12V 

RL=12ii 

T2(+), Gate(+) 

- 

2.5 

V 

H 

T2(+), Gate(-) 

- 

2.5 

HE 

T2(-), Gate(-) 

- 

2.5 

IV 

T2(-), Gate(+) 

- 

2.5 

Gate Trigger Current 

I 

Tgt 

T2(+), Gate(+) 

- 

25 

mA 

H 

T2(+), Gate(-) 

- 

60 

HE 

T2(-), Gate(-) 

- 

25 

W 

T2(-), Gate(+) 

- 

60 

Peak On-State Voltage 

VtM 

ITM=30A 

- 

2 

V 

Gate Non-Trigger Voltage 

vgd 

VD=Rated Tc=100°C 

0.2 

- 

V 

Holding Current 

IH 

Vd= 12V, Gate open 

- 

30 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

V])=Rated Vdrj^, Tc=100°C 

Exponential Rise 

100 

- 

V/(is 

Thermal Resistance 

Rth(j-c) 

Junction to case, AC 

- 

2.7 

°c/w 

Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

Vj^=Rated Tc=80°C 

(di/dt)c=-3.2A/ms 

4 

- 

v/ns 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


T2500B, T2500D, T2500M 



INSTANTANEOUS ON-STATE VOLTAGE Vr^ (V) 


SURQE ON-STATE CURRENT 



NUMBER OP CYCLES AT 50Hz AND 60 Hz 


Vqt(Tc)/Vqt ( Tc-25 C) Tc (TYPICAL) Iq-j. (Tc)/Iqt (Tc= 25”C) - Tc (TYPICAL) 


p 

lO 

a T 5 








Vd=12V 

Rl=12Q 








II 

o 

EH 

S 1.0 
> 

\ 

o 

^ 05 

H 

C 

> 

n 








































- 






















0 I_I_I_I_I_I_I I_I_I_I 

-60 - 20 20 60 100 140 


CASE TEMPERATURE Tc (°C) 



CASE TEMPERATURE Tc (°C) 





140 

120 

100 

80 

60 

40 

20 


Tc MAX - It(RMS) 


















































- 































. PULL SINE WAVE] 

mT 

& 

















/ 

L. 

R 

n 

|y-»- 





































- a = a3^ + ag = 360'’ 

_ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 
















0 123456 78 

R.M.S ON-STATE CURRENT It(RMS) W 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 











TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 
MAC94A-4, MAC94A~6 
SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS. 

FEATURES: 

. Repetitive Peak Off-State Voltage : Vdrm= 200, 400V 
. R.M.S On-State Current : It(RMS)=0.8A 

. 4 Trigger Mode Guarantee 
. High Commutating (dv/dt) 


Unit in mm 


MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

1 


200 

V 

Repetitive Peak MAC94A-4 


Off-state Voltage f^c94A-6 


^DRM 

400 


R.M.S On-State Current 
(Full Sine Waveform Tc=60°C) 


It(RMS) 

0.8 

A 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 


ITSM 

7.3(50Hz) 

8 (60Hz) 

A 

l2t Limit Value (t=l~10ms) 


I2t 

0.26 

A2s 

Peak Gate Power Dissipation 


pgm 

5 

W 

Average Gate Power Dissipation 


pg(av) 

0.1 

w 

Peak Gate Voltage 


VgM 

5 

V 

Peak Gate Current 


IgM 

1 

A 

Junction Temperature 


Tj 

-40-110 

“C 

Storage Temperature Range 


Tstg 

-40-150 

"C 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


MAC94A-4, MAC94A-6 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated V^r^* Tj=110°C 

- 

0.5 

mA 

Gate Trigger Voltage 

I 

Vgt 

Vd=12V 

Rl=iooxi 

T2(+), Gate(+) 

- 

2 

V 

JL 

T2(+), Gate(-) 


2 

HI 

T2(-), Gate(-) 

- 

2 

IV 

T2(-), Gate(+) 

- 

2.5 

Gate Trigger Current 

I 

Tgt 

T2(+), Gate(+) 

- 

10 

mA 

H 

T2(+), Gate(-) 

- 

10 

HI 

T2(-), Gate(-) 

- 

10 

W 

T2(-), Gate(+) 

- 

10 

Peak On-State Voltage 

Vtm 

ItM=1*12a 

- 

1.5 

V 

Gate Non-Trigger Voltage 

VgD 

Vp=Rated Vdrm, Tj=110°C 

0.2 

- 

V 

Holding Current 

IH 

Vd=I 2V, Gate open 

- 

20 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

VD=Rated V])Rm, Tc=110°C 

Exponential Rise 

5 

- 

V//LIS 

Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

VD=Rated Vdrm, Tc=60°C 

(di/dt)c=-0.43A/ms 

2 

- 

V/^s 

Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

75 

°c/w 

Thermal Resistance 

Rth(j-a) 

Junction to Ambient 

- 

200 

°c/w 
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AVERAGE ON-STATE POWER DISSIPATION INSTANTANEOUS ON-STATE CURRENT 

^T(AV) (^) QATE TRIGGER VOLTAGE Vqt (v) IT (A) 


SEMICONDUCTOR 

MAC94A-4, MAC94A-6 

TOSHIBA 

TECHNICAL DATA 




a4 as 1.2 1.6 2.0 2.4 2.8 

INSTANTANEOUS ON-STATE VOLTAGE (V) 




BlJ H 
$ 


SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 



NUMBER OP CYCLES 50Hz AND 60Hz 



-60 - 20 20 60 100 140 

CASE TEMPERATURE Tc CC) 


IqT - Tc (TYPICAL) 



Pt(av) - It(rms) 



R.M.S ON-STATE CURRENT It(RMS) 



R.M.S ON-STATE CURRENT It (RMS) 


TOSHIBA CORPORATIOIM 




























TRA.NSIENT THERMAL IMPEDANCE MAXIMUM ALLOWABLE AMBIENT 

^th(d-c) (°C/W) TEMPERATURE Ta MAX ('C) 


TOSHIBA 


SEMICONDUCTOR 









































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 
MAC95-4. MAC95-6 
SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS. 

FEATURES: 

. Repetitive Peak Off-State Voltage : VdRM=200, 400V 


Unit in mm 


. R.M.S On-State Current 
. High Commutating (dv/dt) 
. High Sensitivity Type 


: It(RMS)=0.8A 


MAXIMUM RATINGS 
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SEMICONDUCTOR 


TOSHIBA 

MAC95-4. MAC95-6 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated Vdrm, Tj-110°C 

- 

0.5 

mA 

Gate Trigger Voltage 

I 

Vgt 

Vi)=12V 

Rl^IOOO 

T2(+), Gate(+) 

- 

2 

V 

II 

T2(+), Gate(-) 

- 

2 

m 

T2(-), Gate(-) 

- 

2 

Gate Trigger Current 

I 

Igt 

T2(+), Gate(+) 

- 

5 

mA 

IE 

T2(+), Gate(-) 

- 

5 

m 

T2(-), Gate(-) 

- 

5 

Peak On-State Voltage 

VtM 

ItM=1.12A 

- 

1.5 

V 

Gate Non-Trigger Voltage 

VgD 

VD=Rated Tj=110°C 

0.2 

- 

V 

Holding Current 

Ih 

Vd= 12V, Gate open 

- 

20 

mA 

Critical Rate of Rise of 
Off-State Voltage 

dv/dt 

VD=Rated Vdrm, Tc=110°C 

Exponential Rise 

5 

_ 

V/ys 

Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

Vj)=Rated Vdrm, Tc= 60°C 
(di/dt)c=-0.43A/ms 

2 

- 

V/jLIS 

Thermal Resistance 

Rth(j-c) 

Junction to Case 

- 

75 

‘^C/W 

Thermal Resistance 

Rth(j-a) 

Junction to Ambient 

- 

200 

°C/W 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



Ta MAX - It(RMS) 


PULL SINE WAVEFORM 


0° :i80^|^^^60° 

CONDUCTION ANGLE 
(X =(X2^ + (X 2 ~ 360° 


R.M.S ON-STATE CURRENT It(RMS) (a) 


IH - TC 


(TYPICAL) 


CASE TEMPERATURE Tc (°C) 


TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 


TIME t (ms and s ) 


TOSHIBA CORPORATION 









































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC515-4, MAC515-6, MAC515-8 

SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS 

FEATURES; 

. Internally Isolated Type 

. Repetitive Peak Off-State Voltage : VdRM=200~600V 
. R.M.S On-State Current ; It(RMS)=15A 

. Isolation Voltage : VisOL=2500V AC 

. Recognized Under the Compornent Program of Underwrites 
Laboratries Inc. (UL File No. E87989) 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


Repetitive Peak 
Off-State Voltage 

MAC515-4 

Vdrm 

200 


MAC515-6 

400 

MAC515-8 

600 

R.M.S On-State Current 
(Full Sine Waveform Tc=80®C) 

It(RMS) 

15 


Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

ITSM 

140(50Hz) 


150(60Hz) 

l2t Limit Value (t=l~10ms) 

I2t 

110 I 


Peak Gate Power Dissipation 

PGM 

20 

W 

Average Gate Power Dissipation 

PG(AV) 

0.5 

w 

Peak Gate Voltage 

vgm 

10 

V 

Peak Gate Current 

igm 

2 


Junction Temperature 

Tj 

-40-125 


Storage Temperature Range 

Tstg 

-40-150 

‘^c 

Isolation Voltage(AC, t=l min.) 

VISOL 

2500 

V 



Weight : 21g 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 




Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated Vdrm 

Tc=125°C 

- 

2 


Tc=25°C 

- 



Gate Trigger Voltage 

I 

vgt 

Vd=12V 

RL=100n 

T2(+), Gate(+) 

- 

2 


JL 

T2(+), Gate(-) 

- 

2 

ni 

T2(-), Gate(-) 

- 

2 

Gate Trigger Current 

1 

IGT 

T2(+), Gate(+) 

- 



H 

T2(+), Gate(-) 

- 


HI 

T2(-), Gate(-) 

- 


Peak On-State Voltage 

vtm 

Itm=21A 

- 

1.8 


Gate Non-Trigger Voltage 

vgd 

Vj)=Rated V^r^, Tc=125°C 


- 


Holding Current 

IH 

Vd= 12V, Gate open 

- 



Thermal Resistance 

Rth(j-c) 

Junction to case, AC 

- 



Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

Tc=100°C, VD=Rated Vdrm 

-di/dt=-8A/ms 











V(jt(Tc)/Tqt(Tc= 25'C) - Tc (TYPICAL) I(}t(Tc)/Iqt(Tc= 25°C) - Tc (TYPICAL) 



CASE TEMPERATURE Tc (°C) CASE TEMPERATURE Tc (°C) 



R.M.S ON-STATE CURRENT It(RMS) (A) 



R.M.S ON-STATE CURRENT It(RMS) C^) 


TOSHIBA CORPOPATIOIM 



































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



CASE TEMPERATURE Tc ('C) 


TOSMIBA CORPORATION 










TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 
MAC525-4, MAC525-6, MAC525-8 
SILICON DIFFUSED TYPE 


AC POWER CONTROL APPLICATIONS 

FEATURES; 

. Internally Isolated Type 

. Repetitive Peak Off-State Voltage : V])rm~ 200~600V 
. R.M.S On-State Current : It(RMS)=25A 

. Isolation Voltage : VisOL=2500V AC 

. Recognized Under the Component Program of Underweites 
Laboratries Inc. (UL File No. E87989) 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Repetitive Peak 
Off-State Voltage 

MAC525-4 

Vdrm 

200 

V 

MAC525-6 

400 

MAC525-8 

600 

R.M.S On-State Current 
(Full Sine Waveform Tc=80®C) 

Tt(rms) 

25 

A 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

Itsm 

230(50Hz) 

A 

250(60Hz) 

l2t Limit Value (t=l~10ms) 

l2t 

260 

a2s 

Peak Gate Power Dissipation 

Pgm 

20 

W 

Average Gate Power Dissipation 

pg(av) 

0.5 

w 

Peak Gate Voltage 

VgM 

10 

V 

Peak Gate Current 

igm 

2 

A 

Junction Temperature 

Tj 

-40-125 

“C 

Storage Temperature Range 

Tstg 

-40-150 

"C 

Isolation Voltage(AC, t=l min.) 

ViSOL 

2500 

V 


Unit in mm 



GATE TERMINAL 

1. GATE (EASTON TERMINAL #187) 


2. T1 ( 


" # 250 ) 

3. T2 ( 

tt 

" # 250 ) 

JEDEC 


- 

EIAJ 


- 

TOSHIBA 

13 

- 22A1A 

Weight : 

21g 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MAC 52 5-4, MAC52 5-6, MAC5 2 5-8 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 



Repetitive Peak Off-State 
Current 

Idrm 

VDRM=Rated Vdrm 

Tc=125°C 

- 

2 


Tc=25°C 

- 



Gate Trigger Voltage 

I 

Vgt 

Vd=12V 

Rl=iooii 

T2(+), Gate(+) 

- 



I[ 

T2(+), Gate(-) 

- 

2 

m 

T2(-), Gate(-) 

- 

2 

Gate Trigger Current 

1 

IgT 

T2(+), Gate(+) 

- 



H 

T2(+), Gate(-) 

- 


m 

T2(-), Gate(-) 

- 


Peak On-State Voltage 

Vtm 

Itm=35A 

- 



Gate Non-Trigger Voltage 

vgd 

VD=Rated Vdrm, Tc=125°C 


- 


Holding Current 

IH 

Vd= 12V, Gate open 

- 



Thermal Resistance 

Rth(j-c) 

Junction to case, AC 

- 



Critical Rate of Rise of 
Off-State Voltage at 
Commutation 

(dv/dt)c 

Tc=90°C, V])=Rated Vpj^ 

-di/dt=-16A/ms 
















TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 




(MAXIMUM) 



SURUE ON-STATE CURRENT 
(NON-REPETITIVE) 





INSTANTANEOUS ON-STATE VOLTAGE (V) 


NUMBER OP CYCLES AT 50Hz AND 60Hz 


Vqt(Tc)/V(}t(Tc= 25”C)-Tc (TYPICAL) 


Iqt(Tc)/Iqt(Tc= 25°C) -Tc (TYPICAL) 




CASE TEMPERATURE Tc ( “C) 


-20 20 60 100 140 

CASE TEMPERATURE Tc (°C) 


Pt(AV) - It(RMS) 


Tc MAX - It(RMS) 


FULL SINE 
WAVEFORM 


FULL SINE WAVEFORM 


0®^:i80M /360® 


CONDUCTION ANGLE 
c( = a2 + ct2 = 360® 



CONDUCTION 

ANGLE 

a = aT 4-«2 = 360° 


0 5 10 15 20 25 30 35 40 45 

R.M.S ON-STATE CURRENT It(RMS) (a) 


0 5 10 15 20 25 30 35 40 45 

R.M.S ON-STATE CURRENT It(RMS) (a) 



TOSHIBA CORPORATION 














TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


MAC525-4, MAC525-6, MAC525-8 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 
YTS2221, YTS2222 
SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE 
MIDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION 

FEATURES: 

. DC Current Gain Specified : O.l-SOOmA 
- Low Collector-Emitter Saturation Voltage 

: VcE(sat)*1.6V(Max.) @ Ic“500mA, lB*50mA 
. Complementary to YTS2906, YTS2907 


Unit in mm 



a COLLECTOR 


JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3P1A 


MAXIMUM RATINGS (Ta=25^C) 


Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

30 

V 

Emitter-Base Voltage 

vebo 

5 

V 

Collector Current 

ic 

600 

mA 

Base Current 

IB 

160 

mA 

Collector Power Dissipation 
(Ta=25®C) Derate Linearly 25®C 

Pc 

200 

mW 

1.6 

mW/®C 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-55-*150 

“C 


YTS2221 


YTS2222 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta*25®C, Unless otherwise noted) 


CHARACTERISTIC 


Collector Cut-off Current 


Collector Cut-off Current 


Emitter Cut-off Cu-rent 


Collector-Base 
Breakdovm Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


DC Current Gain 


TEST CONDITION 


ICBO VcB=50V, Ie*0 


Vcb=50V, Ie“ 0, Ta=150®C 


VEB-3V, Ic-O 


V(BR)CBO Ic=10M, Ie=0 



Collector-Emitter 
Saturation Voltage 

VcE(sat) 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

Transition Frequency 

fT 

Collector Output 
Capacitance 

Cob 

Input Capacitance 

Cib 



VcE=10V, Ic=0.1mA 
VcE=10V, Ic=1.0mA 
VcE*10V, Ic=10mA 
VcE=10V, Ic=150mA 
VcE=10V, Ic=500mA 

VCE=1V, IC=15QmA _ 

VcE=10V, Ic=10mA 
Ta*-55®C 


IC=150mA, lB=15mA 
IC=500mA, lB=50mA 


IC=150mA, .lB*15mA 
IC=500mA, lB=50mA 


VcE=20V,Ic=20mA,f=100MHz 250 


VcB=10V, lE=0, f=100kHz 


Veb=0.5V, Ic=0, f-lOOkHz 























































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRAKSTSTOR 
YTS2221A, YTS2222A 
SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PUROSE USE 
MEDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION 

FEATURES; 

. DC Current Gain Specified : 0.1—500mA 
. Low Collector-Emitter Saturation Voltage 

: VcE(sat)=l*OV(Max.) (§ Ic=500niA, lB=50niA 
. High Transition Frequency 

: @ rc=20raA YTS2221A ; 250MHz(Min.) 

YTS2222A ; 300MHz(Min.) 

. Complementary to YTS2906A, YTS2907A. 


MAXIMUM RATINGS (Ta=25‘’C) 


Unit in mm 



2. BASE 

3. COLLECTOR 


JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3F1A 


Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

75 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

600 

mA 

Base Current 

IB 

160 

mA 

Collector Power Dissipation 
(Ta=25®C) Derate Linearly 25®C 

Pc 

200 

mW 

1.6 

mW/“C 

Junction Temperature 

Tj 

150 

"C 

Storage Temperature Range 

Tstg 

-55-150 

“C 


YTS2221A 


YTS2222A 


Marking 


7 F 


Type Name 


Marking 




1 P 


Type Name 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta*25*C, Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITION 

Collector Cut-off Current 

ICBO 

Vcb=60V, 

lE-0 

Collector Cut-off Current 

ICBO 

Vcb*60V, 

Ie* 0, Ta-lSO^C 

Collector Cut-off Current 

ICEX 

Vce=60V, 

Vbe=-3V 

Emitter Cut-off Current 

lEBO 

Veb=3.0V 

lc=0 

Base Cut-off Current 

IBL 

vcE-eov, 

Vbe=-3V 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

Ic*10M, 

Ie*0 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=10mA, 

Ib=0 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

Ig^lOM, 

lc=0 



VCE^IOV, 

IC=0.1mA 



VcE=10V, 

IC^'l.OmA 



VcE^lOV, 

IC=10mA 

DC Current Gain 

I^FE 

VcE-lOV, 

IC-150mA 


YTS222LA 


MIN. MAX 


YTS2222A 


Collector-Emitter 
Saturation Voltage 

VcE(sat) 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

Transition Frequency 

fT 

Collector Output 
Capacitance 

Cob 

Input Capacitance 

Cib 

Collector-Base 

Time Constant 

Cc.rbb' 

Noise Figure 

NF 


Delay Time 

td 

Switching 

Rise Time 

! tr 

Time 

Storage Time 

tstg 


Fall Time 

tf 



VCE^IQV, IC^^SOOmA _^ 

VCE'IV, IC'ISOmA _ W 

VcE=10V, Ic*10mA ^ 

Ta=-55*C 

IC*150mA, lB=15niA 


IC*500mA, lB*50inA 


IC=*150mA, lB=15mA 


IC*500mA, lB=50mA 


VcE=20V,Ic*20inA,f=100MHz 250 


VcB=10V, lE*0, f*100kHz 


Veb*0.5V, Ic= 0, f^lOOkHz 


Vcb= 20V, lE=20mA 
f*31.8MHz 


VcE*10V, Ic»100^A 
RS»lkn, f«lkHz 


VCC-30V, VBE(off)—0.5V 
IC-150mA, j 


VCC-30V, Ic-150mA 
Ibi”-Ib2“15iiiA Fig. 2 










































































































TOSHIBA 

YTS2221A. YTS2222A 

TECHNICAL DATA 



Fig. 1 DELAY AND RISE TIME EQUIVALENT 
TEST CIRCUIT 


Fig. 2 STORAGE TIME AND FALL TIME 
EQUIVALENT TEST CIRCUIT 


lav 

.n 



PW* 1^100/18 
DUTY CYCLE = 2.0 


30 V 



SCOPE RISE TIME<4n8 
* Cs : TOTAL SHUNT CAPACITANCE 





TOSHIBA TRANSISTOR 
YTS2906, YTS2907 
SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR HIGH-SPEED SWITCHING USE 
DC TO VHF AMPLIFIER APPLICATIONS AND 
COMPLEMENTARY CIRCUITRY 

FEATURES: 

. High DC Current Gain Specified : -0.1^-SOOmA 

. High Transition Frequency 

: @ Ic=-50raA, fT*200MHz(Min.) 

. Low Collector-Emitter Saturation Voltage 

: VcE(sat)=“1.6V(Max.) @ Ic*-500mA, lB*-50mA 
. Complementary to YTS2221, YTS2222 


MAXIMUM RATINGS (Ta«25‘’C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-60 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-600 

mA 

Base Current 

IB 

-120 

mA 

Collector Power Dissipation 

Pr 

200 

mW 

(Ta*25®C) Derate Linearly 25®C 


1.6 

mW/®C 

Junction Temperature 

Tj 

150 

"C 

Storage Temperature Range 

Tstg 

-55-150 

“C 


Unit in mm 



Weight : 0.012g 



YTS2906 


YTS2907 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS 

(Ta=25*C 

CHARACTERISTIC 

SYMBOL 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

ICBO 

Collector Cut-off Current 

ICEX 

Base Cut-off Current 

IBL 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

Collector-Emitter 

V(BR)CEO 

Breakdown Voltage 

Emitter-Base 

V(BR)EBO 

Breakdown Voltage 

DC Current Gain 

^FE 

Collector-Emitter 

VcE(sat) - 

Saturation Voltage 

Base-Emitter 

VBE(sat) - 

Saturation Voltage 

Transition Frequency 

fT 

Collector Output 
Capacitance 

Cob 

Input Capacitance 

Cib 


(Ta=25®C, Unless otherwise noted) 


YEST CONDITION 


VcB“-50V, Ie*0 


VcB*-50V, Ie= 0, Ta*150’C 


Vce=-30V, Vbe=0.5V 


Vce=-30V, Vbe=0.5V 


YTS2906 


MIN. MAX. 


YTS2907 



VcE=“10V, Ic=-0.1mA 


VcE*-10V, Ic*-1.0niA 


VcE=-10V, Ic=-10mA 


VcE=-10V, Ic--150mA 


VcE“-10V, Ic=*-500mA 


IC*-150mA, lB=-15mA 


IC~500niA, lB=-50mA 


Ic*-150mA, lB~15niA 


Ic=“500mA, lB=-50mA 


VcE=- 20V. Ic=-50mA 
f*100MHz 


VcB=-10V, Ie= 0, f=100kHz 


Veb=-2.0V, Ic=0 
f*100kHz 




















































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 
YTS2906A, YTS2907A 
SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR HIGH SPEED SWITCHING USE 

DC TO VHF AMPLIFIER APPLICATIONS AND 

COMPLEMENTARY CIRCUITRY 

FEATURES: 

. High DC Current Gain Specified : -0.1-500mA 

. High Transition Frequency 

: 0 Ic»-50mA, fT*200MH2(Min,) 

. Low Collector-Emitter Saturation Voltage 

• VcE(sat)®-l«6V(Max.) @ Ic*-500mA, Ifi^-SOmA 
. Complementary to YTS2221A, YTS2222A 


MAXIMUM RATINGS (Ta=25^C) 


Unit in mm 


-i-as 

2.5-03 



a COLLECTOR 


JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3P1A 

Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-60 

V 

Collector-Emitter Voltage 

VCEO 

-60 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-600 

mA 

Base Current 

iB 

-120 

mA 

Collector Power Dissipation 
(Ta=25®C) Derate Linearly 25*C 

Pc 

200 

mW 

1.6 

mW/®C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

"c/w 

Junction Temperature 

TJ 

150 

“c 

Storage Temperature Range 

Tstg 

-55-150 

®c 


YTS2906A 


Marking 


Type Name 


5 F 


TT 


YTS2907A 


Marking 




Type Name 


2 F 


The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


YTS2906A, YTS2907A 


ELECTRICAL CHARACTERISTICS (Ta=25‘’C, Unless otherwise noted) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

YTS2906A 

YTS2907A 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Collector Cut-off Current 

ICBO 

Vcb=-50V, Ie=0 

- 

-10 

- 

-10 

nA 

Collector Cut-off Current 

ICBO 

Vcb=-50V, Ie= 0, Ta=150‘’C 

- 

-10 

- 

-10 

Mk 

Collector Cut-off Current 

ICEX 

Vce=-30V, Vbe=0.5V 

- 

-50 

- 

-50 

nA 

Base Cut-off Current 

Ibl 

Vce=-30V, Vbe=0.5V 

- 

-50 

- 

-50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=“10M, Ie=0 

-60 

- 

-60 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-10mA, Ib=0 

-60 

- 

-60 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

lE=-10/iA, lc=0 

-5.0 

- 

-5.0 


V 

DC Current Gain 

^FE 

V^E=-10V, Ic=-0.1mA 

40 

- 

75 

- 


VcE=-10V, Ic=-1.0mA 

40 

- 

100 

- 

YcE“” 1CY, Ic=-10mA 

40 

- 

100 

- 

VcE=-10V, Ic=--150mA 

40 

120 

100 

300 

VcE=-10V, Ic=-500mA 

40 

- 

50 

- 

Collector-Emitter 
Saturation Voltage 

VCE(sat) 

IC=--150mA, lB=-15mA 

- 

-0.4 

- 

-0.4 

V 

IC=-500mA, lB=-50mA 

- 

-1.6 

- 

-1.6 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=-150mA, lB=-15mA 

- 

-1.3 

- 

-1.3 

V 

IC=-500mA, lB=-50mA 

- 

-2.6 

- 

-2.6 

Transition Frequency 

fT 

VcE=- 20V, Ic=-50mA 

f=100MHz 

200 

- 

200 

- 

MHz 

Collector Output 
Capacitance 

Cob 

VcB=-10V, Ie= 0, f=100kH2 

- 

8.0 

- 

8.0 

pF 

Input Capacitance 

Cib 

Vbe=-2.0V, Ic= 0 
f=100kHz 

- 

30 

- 

30 

pF 

Switching 

Time 

Turn-on Time 

ton 

Vcc'-^OV, Ic=-150mA 

lBl“”13mA 

Fig. 1 

- 

45 

- 

45 

ns 

Delay Time 

td 

- 

10 

- 

10 

Rise Time 

tr 

- 

40 

- 

40 

Turn-off Time 

toff 

Vcc*-6.0V, Ic»-150mA 

-IB1*Ib2=“13iiiA 

Fig. 2 

- 

100 

- 

100 

Storage Time 

tstg 

- 

80 

- 

80 

Fall Time 

tf 

- 

30 

- 

30 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


YTS2906A. YTS2907A 


Fig. 1 DELAY AND RISE TIME 
TEST CIRCUIT 


Fig. 2 STORAGE AND FALL TIME 
TEST CIRCUIT 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

YTS3903 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: ICEV=50nA(Max.), lEBV=-30nA(Max.) 

@ Vce=30V, Vbe=~3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

• VcE(sat)=0*3V(Max.) @ Ic=50mA, lB=5mA 

. Low Collector Output Capacitance 
: Cob=ApF(Max.) @ VcB=5V 
. Complementary to YTS3905 


Unit in mm 


+ a5 
^ 5-03 



2 . COLLECTOR 


_i:_I™_ 

JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3F1A 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

200 

mA 

Base Current 

Tb 

50 

mA 

Collector Power Dissipation 
(Ta=25‘’C) Derate Linearly 25°C 

Pc 

200 

mW 

1.6 

mW/“C 

Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

625 

“C/W 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature Range 

Tstg 

-55^150 

®C 


Marking 


1 Y 

_ 0 b 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


Type Name 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



Switching Time 



ELECTRICAL CHARACTERISTICS (Ta-25*C) 


CHARACTERISTIC 


Collector Cut-off Current 


Base Cut-off Current 


Collector-Base 
Breakdown Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 


Collector Output Capacitance 


Input Capacitance 
Input Impedance 
Voltage Feedback Ratio 
11-Signal Current Gain 
Collector Output Admittance 
Noise Figure 


Delay Time 


TEST CONDITION 


VcE=30V, Vbe«-3V 


Vce®30V, Vbe*-3V 


V(BR)CBO Ic*10M, Ie*0 


V(BR)CEO Ic=lniA, Ib*0 


MIN. TYP. MAX. UNIT 


hFE(l) 


hFE(2) 

hFE(3) 


hFE(4) 


hFE(5) 


VcE(sat)l 


VcE(sat)2 


VBE(sat)l 


VBE(sat)2 



Rise Time t 


Storage Time tstg 


Fall Time tf 


lE=10/tA, lc*0 


VcE^lV, Ic=0.1mA 


VCE=1V, Ic^lmA 
VcE=lV, Ic-lOmA 


VcE=lV, Ic=50mA 


VcE=lV, Ic'lOOmA 


IC=10mA, Ig-lmA 


IC=50mA, lB=5raA 


IC=10mA, lB=lmA 


IC=50raA, lB=5mA 


Vce= 20V, Ic^lOmA 
f=lQ0MHz _ 

VcB=5V, Ie= 0, f=lMHz 
VeB= 0.5V, rc=0, f=lMHz 

Vce= 10V, Ic=lmA 


Vce=- 5V, Ic=0.1mA 
Rg=lkXl, f=10Hz--IS.ykHz 

10 kn^.-'-TTf-r-o Vqut 
VinO—^—C 9 ' 

n Sii 4:Ctotal<4pF 
300ne w ’ 
lasvira 


Du = 2% 

INQiei Si yCtotal<4pF 
. 0r equiv.i a 

ZOM^ Avcc=3^0V 



5 xlO-4 


















































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

Y T S 3 9 0 4 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES; 

. Low Leakage Current 

; IcEV“50nA(Max.), lBEV=“50nA(Max.) 

@ Vce=30V, Vbe*3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

• VcE(sat)-0‘3V(Max.) @ Ic=*50mA, lB=5mA 

. Low Collector Output Capacitance 
: Cob=^pF(Max.) @ Vcb=5V 
. Compleraentare to YTS3906 



MAXIMUM RATINGS (Ta=25°C) 


Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

ic 

200 

mA 

Base Current 

IB 

50 

mA 

Collector Power Dissipation 
(Ta=25®C) Derate Linearly 25®C 

Pc 

625 

mW 

1.6 

mW/®C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

®C/W 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature 

_E2£S_ 

-55^150 

"C 


Marking 


Type Name 


1 A 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta-25*C) 


CHARACTERISTIC 


Collector Cut-off Current 


Base Cut-off Current 


Collector-Base 
Breakdown Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 



Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 


Collector Output Capacitance 


Input Capacitance 


Input Impedance 


Voltage Feedback Ratio 


Small-Signal Current Gain 


Collector Output Admittance 


SYMBOL 


ICEV 


Ibev 


V(BR)CBO 


V(BR)CEO 


V(BR)EBO 


hFE(l) 


l'FE(2) 


hFE(3) 


^FE(4) 


^FE(5) 


VcE(sat)l 


VcE(sat)2 


VBE(sat)l 

VBE(sat)2 


fT 



Noise Figure 


Switching Time 


Delay Time td 


Rise Time tr 


Storage Time tstg 


Fall Time tf 


TEST CONDITION 


Vce*30V, Vbe*-3V 


Vce=30V, Vbe»-3V 


IC=10M, lE=0 


IC=lmA, Ib*0 


Ie=10/*A, Ic=0 


VcE®lTf> IC'lmA 


VcE=lV, Ic»10mA 


VCE*1V, Ic=50mA 


Vce= 1V, Ic^lOOmA 


IC=10mA, iB^lmA 


IC=50raA, lB=5mA 


IC^lOmA, lB=linA 
IC=50mA, lB*5mA 


Vce= 20V, Ic=10mA 
f-lOOMHz 


VcB*3V, Ie= 0, f=lMHz 


Veb*0.5V, Ic* 0, f=lMHz 


VcE-lOV, Ic=linA 
f=lkHz 


Vce* 5V, Ic=0.1mA 
Re=lka, f=10Hz^l5.7kHz 


MIN. TYP. MAX. UNIT 


1 

: ^Ctotal«^PF 

SOOns 1 S 

rh 

,Ao 

tf><l ns, 

Du = 295? 


„ lOkXl 

Vino—vyv—j- 

1N916 i 

^ -py-oVoUT 

jS;: sfcCtotal^^P^ 

or equiv.X 

w rh 

20/1 

lagvfca 

^ 6Vcc=3^0V 

-ul-0 

tj., tf <ln8 

-aivJ L 

Du = 2% 



8 xl0~4 


400 














































































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

Y T S 3 9 0 5 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

• ICEV=*-50nA (Max.), lBEV*-50nA (Max.) 

@ Vcb*-30V, Vbe*3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

*• VcE(sat)=-0.4V(Max.) (§ Iq— 50mA, Ib— 5mA 
. Low Collector Output Capacitance 
: Cob=^-3pF(Max. ) @ Vcb*”5V 

. Complementary to YTS3903 


MAXIMUM RATINGS (Ta=:25°C) 


Unit in mm 


+ 05 
^5-a3 



3 , COLLECTOR 


JEDEC 


EIAJ 

SC-59 

TOSHIBA 

2-3P1A 


Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-40 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

Ic 

-200 

mA 

Base Current 

Ib 

-50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25®C 

Pc 

200 

mW 

1.6 

mW/“C 

Thermal Resistance 
(Junction to Ambient) 

Rth(j-a) 

625 

"C/W 

Junction Temperature 

Tj 

150 

“C 

Storage Temperature 

Tstg 

-55-150 

“C 


Marking Type Name 

1 —- 

5 M 

T-BT 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta»25’C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Collector Cut-off Current 

ICEV 

VCE--30V, VBE-3V 

Base Cut-off Current 

IbEV 

Vce*-30V, Vbe*3V 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC*-10M, Ie=0 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC*-lmA, Ib=0 

Emitter-Base 

Breakdotm Voltage 

V(BR)EB0 

Ie=--iom, Ic=0 



hFE(l) 


hFE(2 


hFE(3 


VcE—IV, Ic=-0.1jiiA 


VCE=-1V, Ic=-10mA 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 


Collector Output Capacitance 


Input Capacitance 


Input Impedance 


Voltage Feedback Ratio 


Small-Siganl Current Gain 


Collector Output Admittance 


Noise Figure 


Delay Time 


hFE(5) 

VcE=-lV, Ic*-100mA 

VCE(sat)1 

IC*-10mA, lB=-lmA 

VCE(sat)2 

IC=-50mA, lB*-5mA 

VBE(sat)1 

IC=-10mA, lB=-lmA 

VBE(sat)2 

IC*-50mA, lB“-5mA 

fT 

Vce=- 20V, Ic*-10mA 
f=100MH2 

Cob 

Vcb=-5V, Ie= 0, f=lMHz 

Cib 

VeB=- 0.5V,lc=0,f=lMHz 

hie 


imam 

VcE=“10V, Ic*-lmA 

hf e 

f=lkHz 

hoe 



Switching Time 


Rise Time 


Storage Time 


Fall Time 


-laevtij 

300n 




ipkil ^ 

^ p 1 o Vqut 

V in ^ PI 

lN916i ^ 


or equivj 

1 w’ fir 


(1 

Vcc=~3.0V 

-lasvtJ 

t j., tf<l ns 

20Me 

Du = 2% 























































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

YTS3906 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: Icj;v~"50^(Max.) , lBEV=50nA(Max.) 

@ Vce=-30V, VbE=3V 

. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat)=-0.4V(Max.) @ Ic=-50mA, lB=5inA 
. Low Collector Output Capacitance 
: Cob=4.5pF(Max.) @ Vcb=-5V 

. Complementary to YTS3904 


MAXIMUM RATINGS (Ta=25°C) 



Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

-40 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

vebo 

-5 

V 

Collector Current 

ic 

-200 

mA 

Base Current 

Ib 

-50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25°C 

Pc 

200 

mW 

1.6 

°C/W 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

°C/W 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

Tstg 

-55-150 

"C 


Marking Type Name 


B-BT 




The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA dr others. 
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SEMICONDUCTOR 


TOSHIBA 

Y T S 3 9 0 6 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta=25"C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Collector Cut-off Current 

ICEV 

VcE=“30V, VbE*3V 

- 

- 

-50 

nA 

Base Cut-off Current 

Tbev 

VCE--30V, Vbe*3V 

- 


50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

I(^=s-10/iA, Ie=0 

-40 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-linA, Ib=0 

-40 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

Ie=-10/«A, Ic=^0 

-5 

- 

- 

V 

DC Current Gain 

hFE(l) 

VcE=- 1V, Ic=-0.1mA 

60 

- 



hFE(2) 

VcE=- 1V, Ic=-lniA 

80 

- 

- 

hFE(3) 

Vce=- 1V, Ic=“10mA 

100 

- 

300 

I^FE(4) 

VcE=-lV. Ic=-50mA 

60 

- 


l^FE(5) 

VcE=-lV, Ic=-100niA 

30 

- 


Collector-Emitter 

Saturation Voltage 

VcE(sat)l 

IC=“10mA, lB=-linA 

- 

- 

-0.25 

V 

VcE(sat)2 

IC=-50mA, lB=~5mA 

- 

- 

-0.4 

Base-Emitter 

Saturation Voltage 

VBE(sat)l 

IC=-10mA, lB=-lmA 

-0.65 


-0.85 

V 

VBE(sat)2 

IC=-50mA, lB=“5mA 

- 

- 

-0.95 

Transition Frequency 

fT 

Vce=- 20V, Ic=-10mA 
f=100MHz 

250 

- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=-5V, Ie= 0, f=lMHz 

- 

- 

4.5 

pF 

Input Capacitance 

Cib 

Veb=“0.5V,Ic= 0, f=lMHz 

- 

- 

10 

pF 

Input Impedance 

hie 

VcE=-i0V, Ic=-lmA 

f=lkHz 

2.0 

- 

12 

kn 

Voltage Feedback Ratio 

hre 

1.0 

- 

10 

xlO-4 

Small-Signal Current Gain 

hfe 

100 

- 

400 


Collector Output Admittance 

hoe 

3.0 

- 

60 


Noise Figure 

NF 

VcE=- 5V, Ic=-0.1mA 
Rg=lto, f=10H2~15.7kHz 


- 

4 

dB 

Switching Time 

Delay Time 

td 

-laevy ^ 

300ne di 

—T-0 VquT 

fir 

^Vcc=-3‘0V 

j. , tf <1 ns 

1 = 2% 

- 

- 

35 

ns 

Rise Time 

tr 

- 

- 

35 

Storage Time 

^stg 

lOkfl '< 

VtnO T V c; 

1N916 1 ^ o 
or equiv.i ^ 

aiv, ^ ^ t 

t 

-ia9v td 

ZOfXB D 

—j-o VouT 
; 4^ Ctotal^^pf 

rh 

i Vcc=-3^0V 
j., tf <1 ne 
a = 2% 

- 

- 

225 

Fall Time 

tf 

- 

- 

75 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

Y T S 4 1 2 3 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current : IcBO“50nA(Max.) 0 Vcb=20V 

TEB0”50nA(Max.) 0 VeB=3V 

. Low Saturation Voltage 

* VcE(sat)=0.3V(Max.) 0 Ic=50mA, lB=5niA 

. Low Collector Output Capacitance 
: Cob=^pF(Max.) @ Vcb= 5V 
. Complementary to YTS4125 


Unit in mm 



a COLLECTOR 


JEDEC 

_ 

El A J 

SC-59 

TOSHIBA 

2-3P1A 


MAXIMUM RATINGS (Ta=25"C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

40 

V 

Collector-Emitter Voltage 

VCEO 

30 

V 

Base-Emitter Voltage 

vebo 

5 

V 

Collector Current 

ic 

200 

mA 

Base Current 

IB 

50 

mA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25'’C 

Pc 

200 

mW 

1.6 

mW/^C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

®C/W 

Junction Temperature 

Tj 

150 

"C 

Storage Temperature Range 

Tstg 

-55-150 

°C 


0.012g 


Marking 


-/ 

7 C 

H—e" 


Type Name 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


TECHNICAL DATA 

Y T S 4 1 2 3 


ELECTRICAL CHARACTERISTICS (Ta»25®C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Collector Cut-off Current 

ICBO 

Vcb=20V, Ie=0 

- 

- 

50 

nA 

Emitter Cut-off Current 

Iebo 

Veb=3V, Ic=0 

- 

- 

50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=10M, Ie=0 

40 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

Ic=lmA, Ib=0 

30 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

Ie=10/xA, Ic~c 

5 

- 

- 

V 

DC Current Gain 

^FEd) 

VcE=lV, Ic=2mA 

50 

- 

150 


LfE(2) 

VcE=lV, Ic=50mA 

25 


- 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=50mA, lB=5mA 

- 


0.3 

V 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=50mA, lB=5mA 

- 

- 

0.95 

V 

Small Signal Forward 

Current Transfer Ratio 

Ihfe' 

Vce= 20V, Ic=10mA 

f=100MHz 

2.5 

- 

- 


Transition Frequency 

fT 

Vce= 20V, Ic=10mA 

f=100MHz 

250 

- 

- 

MHz 

Collector Output Capacitance 

Cob 

VcB=5V, Ie= 0, f=lMHz 


- 

4 

pF 

Input Capacitance 

Cib 

Veb=0.5V, Ic= 0, f=lMHz 

- 

- 

8 

pF 

Small Signal Current Gain 

hf e 

VcE=10V, Ic=2mA, f=lkHz 

50 

- 

200 


Noise Figure 

nf 

VcE= 5V, Ic=100/iA 

Rg=lka, f=10Hz - 15.7kHz 

- 

- 

6 

dB 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

YTS4 1 24 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current : IcBO“50nA(Max.) @ VcB*20V 

lEBO=50nA(Max.) (§ VeB=3V 

. Low Saturation Voltage 

: VcE(sat)=0.3V(Max.) @ Ic=50mA, lB=5niA 
. Low Collector Output Capacitance 
• Cob=^pF(Max. ) (§ VcB=5V 

. Complementary to YTS4126 


Unit in mm 



JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3F1A 


MAXIMUM RATINGS (Ta=25°C) 


Weight 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

30 

V 

Collector-Emitter Voltage 

VCEO 

30 

V 

Emitter-Base Voltage 

vebo 

5 

V 

Collector Current 

ic 

200 

mA 

Base Current 

ib 

50 

raA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25°C 

Pc 

200 

mW 

1.6 

mW/“C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

“C/W 

Junction Temperature 

Tj 

150 

°C 

Storage Temperature Range 

"^3 eg_ 

-55-150 

®C 


0.012g 


Marking 




Type Name 


Z 


c 


The information contained herein is presented only as a guide for the applications of our 
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SEMICONDUCTOR 

TOSHIBA 

YTS4 1 24 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta-25‘*C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 




Collector Cut-off Current 

ICBO 

Vcb=20V, Ie-0 

- 

- 

50 

nA 

Emitter Cut-off Current 

Iebo 

VeB=3V, Ic-0 

- 

- 

50 

nA 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=10M, lE=0 

30 

- 

- 

V 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

Ic=lniA, Ib=0 

25 

- 

- 

V 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

Ie=10/^A, Ic=0 

5 

- 

- 

V 

DC Current Gain 

hFEQ) 

VCE=1V, Ic=2mA 

120 

- 

360 


HfE(2) 

VCE=1V, Ic=50mA 

60 

_ 

_ 

Collector-Emitter 

Saturation Voltage 

VcE(sat) 

IC=50mA, lB=5mA 

- 

- 

0.3 

V 

Base-Emitter 

Saturation Voltage 

VBE(sat) 

IC=50mA, lB=5mA 

- 

- 

0.95 

V 

Small Signal Forward 

Current Transfer Ratio 

1 hfe 1 

Vce= 20V, Ic=10mA 
f=100MHz 

3.0 

- 

- 


Transition Frequency 

fT 

Vce= 20V, Ic=10mA 

f=100MHz 

300 

- 

- 

MHz 

Collector Output- Capacitance 

Cob 

VcB=5V, Ie= 0, f=lMHz 

- 

- 

4 

pF 

Input Capacitance 

Cib 

Veb=0.5V, Ic= 0, f=lMHz 

- 

- 

8 

pF 

Small Signal Current Gain 

^f e 

V(.£=10V, Ic=2mA, f=lkHz 

120 

- 

480 


Noise Figure 

NF 

Vce=5V, Ic=100/xA 

Rg=lkn, f=10Hz-IS.ykHz 

- 

- 

5 

dB 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

YT S 4 1 2 5 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current : IcBO^^^OnACMax.) @ VcB=*-20V 

TEBO=-50nA(Max.) 0 Veb*-3V 

. Low Saturation Voltage 

: VcE(gat:)=-0.4V(Max.) @ Ic»-50niA, lB=‘-5rnA 

. Low Collector Output Capacitance 
: Cob=4.5pF(Max.) @ Vcb-- 5V 
. Complementary to YTS4123 



MAXIMUM RATINGS (Ta=25‘*C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

-30 

V 

Collector-Emitter Voltage 

VCEO 

-30 

V 

Emitter-Base Voltage 

vebo 

-4 

V 

Collector Current 

Ic 

-200 

mA 

Base Current 

Ib 

-50 

mA 

Collector Power Dissipation 
(Ta=25‘*C) Derate Linearly 25®C 

Pc 

200 

mW 

1.6 

raW/“C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

“C/W 

Junctian Temperature 

TJ 

1 150 

"C 

Storage Temperature Range 

Tstg 

-55--150 

®C 


Marking Type Name 

I—- 

Z D 

^■a—^ 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 




























































TOSHIBA TRANSISTOR 

YTS4 1 2 6 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current : IcBO*-50nA(Max.) (§ Vcb*-20V 

lEBO—50nA(Max.) @ Veb*-3V 

. Low Saturation Voltage 

: VcE(sat)=-0.4V(Max.) @ Ic=-50mA, lB--5mA 
. Low Collector Output Capacitance 
: Cob=4.5pF(Max.) 0 Vc3=-5V 
. Complementary to YTS4124 


MAXIMUM RATINGS (Ta=25°C) 



Unit in mm 



Weight : 0.012g 



Marking Type Name 



The information contained herein is presented only as a guide ior the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta= 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Collector Cut-off Current 

ICBO 

VcB—20V, lE-0 

Emitter Cut-off Current 

lEBO 

Veb=- 3V, lc=0 

Collector-Base 

Breakdown Voltage 

V(BR)CBO 

IC=-10M, lE*0 

Collector-Emitter 

Breakdown Voltage 

V(BR)CEO 

IC=-lniA, Ib=0 

Emitter-Base 

Breakdown Voltage 

V(BR)EBO 

ie^-iom, Ic^O 

DC Current Gain 

hpEd) 

VcE—IV, Ic=-2mA 


t^FE(2) 

VcE=-lV, Ic=-50mA 


MIN. TYP. MAX. UNIT 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Small Signal Forward 
Current Transfer Ratio 


Transition Frequency 


Collector Output Capacitance 


Input Capacitance 
Small Signal Current Gain 


Noise Figure 



VBE(sat) Ic=-50mA, lB=-5mA 


1 hfe 1 VcE=-20V, Ic— lOrm 



Vce=- 20V, Ic=-10rnA 

f^lOOMHz _ 

Vce=- 20V, Ic=-10mA 
f=100MHz 


VcB=-5V, Ie= 0, f=lMHz 


VEB~0.5V, Ic= 0, f=lMHz 
VcE=-10V,Ic=-2mA,f=lkHzI 120 


VCE=-5V, Ic=-100/iA 
Rg=lkn, f=10Hz -15.7kHz 


















































TOSHIBA TRANSISTOR 

YTS4400 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

• IcEV“1UU^(M^x. ), lBEV*”100nA(Max.) 

@ Vce*35V, Vbe=-0.4V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

: VcE(sat)=0.4V(Max.) @ Ic=150mA, Ig^lSmA 
. Low Collector Output Capacitance 
: Cob=6.5pF(Max.) @ VcB=5V 
. Complementary to YTS4402 


MAXIMUM RATINGS (Ta=25‘’C) 



Unit in mm 



Weight : 0.012g 



Marking Type Name 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 


rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


ELECTRICAL CHARACTERISTICS (Ta^as^C) 

CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Collector Cut-off Current 

ICEV 

VCE-35V, Vbe=-0.4V 

Base Cut-off Current 

IBEV 

Vce=35V, Vbe=-0.4V 

Collector-Base 

Breakdown Voltage 

V(BR)CB0 

I(]=0.1mA, Ie=0 

Collector-Emitter 

Breakdown Voltage 

V(BR)CE0 

IC=lmA, Ib-0 

Emitter-Base 

Breakdown Voltage 

V(BR)EB0 

lE=0.1inA, lc"0 


I^FEd) 

VCE=1V, Ic^lmA 

DC Current Gain 

liFE(2) 

VCE*1V, Ic^lOmA 


1>FE(3) 

VcE=lV, rc=150mA 


hFE(4) 

VcE= 2V, Ic=500mA 

Collector-Emitter 

VCE(sat)l 

IC*150niA, lB=15mA 

Saturation Voltage 

VcE(sat)2 

IC^SOOmA, lB*50inA 



MIN. TYP. MAX. UNIT 



Base-El 
Satura 


Transition Frequency 


VBE(sat)l 


VBE(sat)2 


Collector Output Capacitance Cob 


Input Capacitance 


IC*150niA, lB=15mA 


IC=500mA, iB^SOmA 


VCE 

f-1 


Vcb=5V, Ie= 0, f-lMHz 


VeB=0.5V, Ic= 0, f=lMHz 




Voltage Feedback Ratio 


Small-Signal Current Gain 


Collector Output Admittance 


Delay Time 

Switching Time 

Rise Time 


Storage Time 


Fall Time 





VcE=*10V, Ic-lmA 
f=lkHz 


■—pj— oVqut 
I total <10pP 

^rCscope ) <^D 
VCC=30V 


fio 

rJ L 















































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

YTS4401 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES; 

. Low Leakage Current 

• IcEV“100nA(Max.), lBEV~”T00nA(Max.) 

@ VCE-35V, Vbe=*-0.4V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

J VcE(sat)®0*4V(Max.) @ Ic^lSOmA, lB*15tnA 

. Low Collector Output Capacitance 
: Cob=6.5pF(Max.) @ Vcb* 5V 
, Complementary to YTS4403 


Unit in mm 



a COLLECTOR 


JEDEC 

- 

EIAJ 

SC-59 

TOSHIBA 

2-3P1A 


MAXIMUM RATINGS (Ta^25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VCBO 

60 

V 

Collector-Emitter Voltage 

VCEO 

40 

V 

Emitter-Base Voltage 

vebo 

6 

V 

Collector Current 

TC 

600 

mA 

Base Current 

IB 

100 

mA 

Collector Power Dissipation 
(Ta-25°C) Derate Linearly 25®C 

Pc 

200 

mW 

1.6 

mW/“C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

"C/W 

Junction Temperature 

Tj 

150 


Storage Temperature Range 

Tstg 

-55-150 

‘’C 


Marking 


- 

2 X 

B-B" 


Type Name 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 


- 393 - 





TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta=25'’C) 


CHARACTERISTIC 


Collector Cut-off Current 


Base Cut-off Current 


Collector-Base 
Breakdown Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 

Breakdown Voltage_ 


DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


SYMBOL 

TEST CONDITION 

^CEV 

Vce»35V, Vbe—0.4V 

IbEV 

VcE=35V, Vbe=-0.4V 

V(BR)CBO 

IC=*0.1niA, Ie*0 

V(BR)CEO 

IC=lmA, Ib^O 

V(BR)EBO 

lE=0.1mA, lc*0 

hpEd) 

VcE=lV, Ic^O.lmA 

hFE(2) 

VcE-lV, Ic=lmA 

hFE(3) 

VcE-lV, Ic=10mA 

hFE(4) 

VcE*lV, IC=150mA 

^FE(5) 

Vce*' 2V, Ic=500mA 

VcE(sat)l 

IC=150mA, lB*15mA 

VcE(sat)2 

IC=500mA, lB*50mA 

VBE(sac)l 

Ic=150mA, lB=15mA 

VBE(sat)2 

IC=500mA, lB*50mA 


MIN. TYP. MAX. UNIT 


Transition Frequency 


Collector Output Capacitance Cob 


Input Capacitance 

Oib 

Input Impedance 

m 

e 

Voltage Feedback Ratio 

■ 

e 

Small-Signal Current Gain 


e 


VcE*10V, Ic=20mA 
f=100MHz 

Vcb*5V, Ie= 0, f=lMHz 


Collector Output Admittance 



Delay Time 

Switching Time 

Rise Time 


Storage Time 


Fall Time 





Vbb— 


-i.vR® 


■A T T 
I oi 

(scope) <*n8 
Vcc=307 

<20n8 

Du^29& 



The information contained herein is presented only as a guide for the applications of pur 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or ot|ier 
rights of the third parties' which may result frbrh its use. No license is granted by implicatibn 
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TOSHIBA TRANSISTOR 

YTS4402 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEv~TOOnA(Max. ) , lBEV*100nA(Max.) 

. Excellent DC Current Gain Linerarity 
. Low Saturation Voltage 

: VcE(sat)=-0*^V(Max.) @ Ic=-150raA, lB=-15mA 
. Low Collector Output Capacitance 
: Cob=8.5pF(Max.) @ Vcb*- 10V 
. Complementary to YTS4400 


MAXIMUM RATINGS (Ta=25°C) 



Unit in mm 



Weight : 0.012g 



Marking Type Name 



The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (13-25*0 


CHARACTERISTIC 


Collector Cut-off Current 
Base Cut-off Current 


Collector-Base 
Breakdown Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


DC Current Gain 


Collector-Emitter 
Saturation Voltage 

Base-Emitter 
Saturation Voltage 


Transition Frequency 


SYMBOL 


ICEV 


IBEV 


V(BR)CBO 


V(BR)CEO 


V(BR)EBO 


hFE(l) 

hFE(2) 

hFE(3) 

I'FECA) 


VCE(sat)l 


VcE(sat)2 


VBE(sat)l 

VBE(sat)2 


Collector Output Capacitance Cob 


Input Capacitance 


Input Impedance 


Voltage Feedback Ratio 


Small-Signal Current Gain I hfe 


Collector Output Admittance 


TEST CONDITION 


Vce*-35V, Vbe*0.4V 


Vce*-35V, Vbe*0.4V 


IC~*"0*1d 2A, Ig^O 


IC^-lmA, Ib=0 


lE=“0.1mA, lc*0 


VcE““lV, Ic=“lniA 


VCE=-1V, Ic=-10mA 


VCE=-1V, Ic"-15QmA 
Vce=“ 2V, Ic=-500mA 


IC=-150mA, lB=-15mA 


IC=-500mA, lB=-50mA 


IC=-150niA, lB=-15mA 
I(3=-500mA, lB=-50mA 
VCE=-10V, Ic=“20mA 
f=100MHz 

VcB=-10V, Ie= 0, f=lMHz 


Veb=--0.5V,Ic= 0, f=lMHz 


MIN. TYP. MAX. UNIT 



Delay Time 


Rise Time 

owxLcnxng ixxuis 

Storage Time 


Fall Time 





Vbb-^v 
-16 V M 


VouT 

O, : ^Ctotal<10pP 
A /ir tr(scope) 

a—4V 

Vcc=-30V 
tf<20n8 
2OU0 Du ^2% 













































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA TRANSISTOR 

Y T S 44 0 3 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 


FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: IcEV“”100nA(Max.), lBEV“T00nA(Max.) 

@ Vce=-35V, Vbe=0.4V 
. Excellent DC Current Gain Linearity 
. Low Saturation Voltage 

• YcE(sat)=“0.4V(Max.) @ Ic“-150mA, lB=15mA 

. Low Collector Output Capacitance 
: Cob=8.5pF(Max.) @ Vcb=-10V 

. Complementary to YTS4401 



MAXIMUM RATINGS (Ta=25‘’C) 


Weight : 0.012g 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

VcBO 

-40 

V 

Collector-Emitter Voltage 

VCEO 

-40 

V 

Emitter-Base Voltage 

Vebo 

-5 

V 

Collector Current 

ic 

-600 

mA 

Base Current 

IB 

-100 

raA 

Collector Power Dissipation 
(Ta=25°C) Derate Linearly 25^C 

PC 

200 

mW 

1.6 

raW/^C 

Thermal Resistance 
(Junction to Ambient) 

Pth(j-a) 

625 

°c/w 

Junction Temperature 

TJ 

150 

"c 

Storage Temperature Range 

'’’stg_ 

-55 -150 

"C 


Marking Type Name 

I—5-^1 - 

2 T 

^r 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 


TOSHIBA CORPORATION 


- 397 - 







TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (Ta-as^C) 


SYMBOL 


ICEV 


IBEV 


CHARACTERISTIC 


Collector Cut-off Current 


Base Cut-off Current 


Collector-Base 
Breakdown Voltage 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


DC Current Gain 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Transition Frequency 


Collector Output Capacitance 


Input Capacitance 
I Input Impedance 


Small-Signal Current Gain 


Collector Output Admittance 


Delay Time 


V(BR)CBO 


V(BR)CEO 


TEST CONDITION 


Vce=-35V, Vbe*0.4V 


VcE*~35V, Vbe*0.4V 


IC*“0.1mA, Ie*0 


Ic--lmA, Ib”0 


MIN. TYP. MAX. UNIT 


l^FEd) 

VcE=-lV, Ic=-0.1mA 

hFE(2) 

VcE“~lV, Ic®-lmA 

hpEO) 

VcE=-lV, Ic=-10mA 

hFE(4) 

VcE='-lV, Ic=-150mA 

hFE(5) 

Vce='- 2V, Ic*-500mA 

VcE(sat)l 

IC=-150mA, lB=-15mA 

VCE(sat)2 

IC=*-500raA, lB*“50mA 

VBE(sat)l 

IC=-150mA, lB=-15mA 

VBE(sat)2 

IC=-500mA, lB=-50mA 


Vce=“ 10V, Ic=-20mA 

f=100MHz _ 

VCB=-10V, lE=0, f=lMHz 
VEB^-Q«5V, Ic= 0, f=lMHz 

VcE=-10V, Ic=-lmA 
f=lkHz 



15 

kn 

8 

xlO-4 

500 



JU S 


Rise Time 


Switching Time 


Storage Time tstg 


Fall Time tf 


14V, r 


oVogx 

I g; r <10pP 

rU ^r(scope) <4as 

( I 

Vpp=-30V 


tf<20a8 


- 3 ' 














































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

DLN914, DLN914A, DLN914B 
SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance ; CT=ApF (Max.) 

. Fast Reverse Recovery Time : trr®^ns (Max.) 


Unit in mm 



. Hermetically Sealded Miniature Lead Less Glass Package. 


MAXIMUM RATINGS (Ta=25‘‘C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Maximum (Peak) Reverse Voltage 

Vrm 

100 

V 

Reverse Voltage 

Vr 

75 

V 

Maximum (Peak) Forward Current 

IpM 

450 

mA 

Average Forward Current 

lO 

150 


Surge Current (1/xs) 

IfSM 

2 

A 

Power Dissipation 

p 

300 

mW 

Junction Temperature 

Tj 

200 

°C 

Storage Temperature Range 

Tstg 

-65^200 

“c 



JEDEC 

- 

El AJ 

- 


TOSHIBA 1-lDlA 


Weight : 0.029g 


ELECTRICAL CHARACTERISTICS (Ta=25®C) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 

DLN914 

Vf(1) 

lF=10mA 

- 

mm 



DLN914A 

VF(2) 

lF=20mA 

- 

mm 


V 

DLN914B 

Vf(3) 

lF=*5mA 

0.62 

0.67 

0.72 


Vf(4) 

Ip^lOOmA, t=10ms 

- 

0.9 


■1 

Reverse Current 

lR(l) 

Vr=*20V 

- 

- 

mm 


IR(2) 

Vr« 20V, Ta*150®C 

- 

- 

50 


IR(3) 

Vr«75V 

- 

- 

5 

IIQlll 

Total Capacitance 

Ct 

Vr- 0, f=lMHz 

- 

0.9 

4.0 

■a 

Reverse Recovery Time 

m 

lF*10mA, Vr*6V 

Rl-IOOQ, Irr-lJnA 

■ 

2.0 

4.0 

B 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 





























































































TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


TOSHIBA DIODE 

D L N 4 1 4 8 

SILICON EPITAXIAL PLANAR 


COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp'=i.2V (Max.) 

. Small Total Capacitance : Cx-BpF (Max.) 

. Fast Reverse Recovery Time : trr=4ns (Max.) 

. Hermetically Sealded Miniature Lead Less Glass Package. 


MAXIMUM RATINGS (Ta=25 C) 


Unit in mm 


CHARACTERISTIC 

SYMBOL 

RATING 

[QQQIi 

Maximum (Peak) 

Reverse Voltage 

Vrji 

100 

n 

Reverse Voltage 

Vr 

75 

n 

Maximum (Peak) 

Forward Current 

Ifm 

500 


Average Forward Current 

To 

200 

■S 

Surge Current (1 sec) 

Ifsm 

700 

mA 

Power Dissipation 

p 

300 

mW 

Junction Temperature 

Tj 

175 

“c 

Storage Temperature Range 

_Tgtg_ 

-65^175 







CATHODE MAEK 


-£i 


Weight : 0.029g 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 



MIN. 

TYP. 

MAX. 

UNIT 

Forward Voltage 



- 

0.75 


■1 


Ip=100inA 

- 

0.95 

IB 

V 

Reverse Current 


Vr=20V 

- 

- 


US 

IR<2) 

Vr=75V 

- 

- 


ISI 

Total Capacitance 

Ct 

Vr= 0, f=lMHz 

- 

la 

3.0 

pF 

Reverse Recovery Time 

n 

Vr= 6V, lF=10mA 

Rl= 100O (Fig.) 

- 

o 

CM 

4.0 

ns 


TOSMIBA CORPORATIOIM 


- 401 - 




























POWER DISSIPATION P (bW) FORWARD CURRENT Ip (mA) 


TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 


Fig. trr test CIRCUIT 

INPUT WAVEFOIiM UO1 AK 



Ik - V’K 




OUTPUT WAVEKORW 



TOSHIBA CORPORATIOIM 


- 402 - 






















TOSHIBA 


SEMICONDUCTOR 


TECHNICAL DATA 


TOSHIBA DIODE 

DLN4446, DLN4447, DLN4448, DLN4449 

SILICON EPITAXIAL PLANAR 



COMMUNICATION AND INDUSTRIAL APPLICATIONS. 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

. Low Forward Voltage : Vp=1.0V (Max.) 

. Small Total Capacitance : Cx=4pF (Max.) 

. Fast Reverse Recovery Time ; t^r^'^i's (Max.) 

. Hermetically Sealded Miniature Lead Less Glass Package. 


MAXIMUM RATINGS (Ta=25°C) _ 

CHARACTERISTIC SYMBOL 

Maximum (Peak) Reverse Voltage Vrj^ 

Reverse Voltage Vr 

Maximum (Peak) Forward Current IpM 

Average Forward Current lO 

Surge Current (l>us) IpSM 

Power Dissipation P 

Junction Temperature Tj 

Storage Temperature Range Tstg 


Unit in mm 





Weight : 0.029g 


ELECTRICAL CHARACTERISTICS (Ta=25®C) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX 


DLN4446/7 

Vf(1) 

lF=20mA 

- 

0.79 

1.0 



Vf(2) 

lF=5mA 

0.62 

0.67 

0.72 

Forward Voltage 


Vf(3) 

lF=100mA, t=10ms 


0.9 

1.0 



Vf(4) 

lF=5mA 

0.63 

0.68 

0.73 


ULN444y 

Vf(5) 

lF=30mA 

- 

0.8 

1.0 



lR(l) 

Vr=20V 

- 

- 

25 

Reverse Current 


lR(2) 

Vr= 20V, Ta=150®C 

- 

- 

50 


Total Capacitance 
Reverse Recovery Time 


Ir(3 


DLN4446/8 Ct(1) 

DLN4447/9 Ct(2) 


Vr^O, f^lMHz 
Ip-lOmA, Vr=6V, 
Rj^“100Ii, Ij-j’—lmA 


The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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TOSHIBA 


SEMICONDUCTOR 

TECHNICAL DATA 
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Semiconductor Products Division Aren Offices 



EASTERN AREA: 

The Burlington Business Center 
67 South Bedford Street - Suite 102E 
Burlington, MA 01803 
Tel.: (617) 272-4352 


CENTRAL AREA: 

1101A Lake Cook Road 
Deerfield. IL 60015 
Tel.: (312) 945-1500 


WESTERN AREA: 

2692 Dow Avenue 
Tustin, CA 92680 
Tel.: (714) 832-6300 


TOSHIBA 

TOSHIBA AMERICA, INC. 



^ Electronic Components Business Sector 

j' Semiconductor Products Division Headquarters 

i 2692 Dow Avenue 

' Tustin, CA 92680 

Telephone: (714) 832-6300 









